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February 25, 2015 

 

Chairman Walden and Ranking Member Eshoo  

Committee on Energy and Commerce, 

U.S. House of Representatives 

 

Re: The Future of the Internet 

 

Dear Chairman Walden and Ranking Member Eshoo, 

 

The Consumer Federation of America (CFA) applauds the Committee for holding 

hearings on the vitally important issue of the Future of the Internet. As the Consumer Federation 

of America (CFA) argued in recent comments in the Open Internet rulemaking, in order to 

understand the future of the Internet, policymakers must understand the foundation of its past 

success.  To that end, CFA is submitting a series of analyses prepared over the past decade that 

examine and explain the key building blocks of the remarkable growth of the Internet. 

 

Twenty five years ago, CFA was the first public interest group to recognize that the 

Internet would be a remarkably consumer-friendly and citizen friendly place for commerce and 

speech.1  In that seminal analysis, we also concluded that the cornerstone of the value, 

importance and success of the Internet was the strong principle of nondiscriminatory access two 

the data network that two FCC decisions – Carterphone and the Computer Inquiries – guaranteed 

to the users and applications developers at the edge of the network.  The “Virtuous Cycle” of 

innovation and investment that these decisions facilitated has long been recognized in the 

academic literature as the vital engine of economic progress of the Internet.  The FCC relied on 

this important characteristic of the Internet in the National Broadband Plan and its Open Internet 

rules.  The D.C. Court of Appeals recognized this important process in upholding the FCC’s 

authority to take actions to ensure reasonable and timely deployment of broadband.     

 

Over the past quarter century our analyses has shown that the single greatest threat to the 

future of the Internet has been the effort of the network owners (network ISPs),2 like the cable 

telephone companies, to gut the principle nondiscriminatory access to communications for users.  

                                                           
1 Cooper, Mark, Expanding the Information Age for the 1990s: A Pragmatic Consumer View (Washington: 

American Association of Retired Persons and Consumer Federation of America, January 11, 1990).  This was 

the first in a series of reports that analyzed the effects of decentralized, open networks, prior to the dramatic 

commercial success of the Internet (see Cooper, Mark, Developing the Information Age in the 1990s: A 

Pragmatic Consumer View [Washington: Consumer Federation of America, June 8, 1992], "Delivering the 

Information Age Now," Telecom Infrastructure: 1993, Telecommunications Reports, 1993; The Meaning of 

the Word Infrastructure [Washington: Consumer Federation of America, June 30, 1994]. 

2 CFA was also among the first public interest groups to call on the FCC to ensure that the principles of 

nondiscrimination that had played such an important role in setting the conditions for Internet success would 

apply to broadband.  Reply Comments of Center for Media Education, et al., Inquiry Concerning the 

Deployment of Advanced Telecommunications Capability to America Americans in a Reasonable and Timely 

Fashion, and Possible Steps to Accelerate Such Deployment Pursuant to Section 706 of the 

Telecommunications Act of 1996, Federal Communications Commission, CC Docket No. 98-146, October 10, 

1998; Petition to Deny Consumers Union, et al., Joint Application of AT&T Corporation and Tele-

Communications Inc. for Approval of Transfer of Control of Commission Licenses and Authorizations, 

Federal Communications Commission, CS Docket No. 98-178, October 28, 1998.     
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Simply put, the network ISPs despise the principle of nondiscriminatory access to decentralized 

communications – in fact, resisted it from the very beginning – because it threatens their 

economic interest.  Their interest lies in exercising central control, slowing innovation to 

preserve their power and taxing the innovation at the edge to increase their profits.    

 

While much of the commercial activity on the Internet has its origins in U.S. companies, 

the core communications protocols – TCP/IP and WiFi – have always been managed as open 

protocols by a global, multi-stakeholder process in which government, academia, business and 

public interest groups have all played a part.  If the Internet is to continue its march toward 

becoming a fully global engine of economic development and free speech, the successful model 

of cooperative, multi-stakeholder participatory governance must be perfected and extended to all 

aspects of the Internet management.     

 

When the FCC classified broadband as an information service, it claimed that it had 

adequate authority to preserve nondiscrimination and it recognized that there were important 

goals of the Communications Act that were placed in jeopardy by that decision.  The goal of 

universal service is the first goal mentioned in the Communications Act, but it was given little 

weight in the classification decision. In contrast, in amendments enacted in 2008 and 2009, 

Congress recognized the increasing importance of the adoption and utilization of broadband as 

indispensable to the economic development, social participation and political engagement of all 

people of the United States.   

  

Looking back, it is possible that the approach taken by the FCC could have worked, if the 

network ISPs had accepted the authority it asserted and behaved well.  Over the course of the 

past decade, they did neither and repeatedly litigated against the authority of the FCC to pursue 

the goals of the Act.  It is time for the FCC to not only act decisively to ensure the principle of 

nondiscrimination, but also to put the other public interest goals back at the center of FCC 

policy.   

  

The descriptions of the Open Internet Order that is pending before the FCC suggests to us 

that it is exactly what is needed to ensure that the principle of open access on which its success 

has rested is preserved in the future.   

 

 It relies primarily on the section 706 authority recently upheld by the D.C. and 

10th circuit appeals courts.   

 It invokes Title II authority only where the record shows that the power it has 

under Section 706 is inadequate to address network ISP practices that pose a 

mortal threat to the virtuous cycle of innovation and investment. 

 It puts key policy issues back on the table – like universal service, consumer 

protection and competition – that were never addressed when broadband was 

misclassified as an information service.    

To ensure that the Committee has a full understanding of the foundation of the Internet 

success in crafting policies to ensure its future success, we submit excerpts from ten recent 

analyses we have presented in academic conferences and publications or filed at the 
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Commission.  The excerpts are selected to focus on a range of important issues that are being 

considered by policymakers at present, 

 

The resulting document entitled “The Future of the Internet as a Dominant Means of 

Communications and Commerce: Building Blocks of Past Success, Principles and Policies for 

the 21st Century, underscores the important role the FCC played in creating the conditions for the 

virtuous cycle.  By retaining clear authority to pursue a flexible, light handed approach by the 

same public service principles that defined the birth and adolescence of the Internet, not just as a 

communication sector, but as the central engine of growth in the digital mode of production, not 

just nondiscrimination, but the full range of social and economic issues addressed by the 

Communications Act, we believe that the second quarter of a century of the Internet Age will be 

even more citizen and consumer friendly than the first.      
 

 

Mark Cooper 

Director of Research 

Markcooper@ao.com 

 

NOTE ON SOURCES 

The papers are organized in three parts.   

Part I deals with economics.  It begins with a broad overview of the key features of the 

Internet ecology that have given rise to the virtuous cycle of innovation and investment.  The 

next chapter in this part describes the institutional structure of the Internet as a focal core 

resource system of the digital economy. The final chapter in this part explains the economic 

advantages that the digital mode of production affords, which explains, in large measure, why it 

is spreading so rapidly. 

Part II discusses the legal framework in which the Internet exists.  It begins with a long 

view of the importance of non-discriminatory access to the means of communications and 

commerce in the half millennium of the capitalist economy.  It identifies six public service 

principles that have been central to U.S. communications policy. The next chapter in this part 

reviews the role of universal service, which was enshrined as the primary goal of 

communications policy in the Communications Act of 1934.  The next chapter in this part 

analyzes the challenge the FCC faces in using its power to achieve the goals of the Act.  The 

final chapter in this part  addresses the question of how broadband could be classified as a 

telecommunications service. 

Part III identifies key challenges facing the digital economy, with the Internet as its core 

resources system.  It begins by identify four areas where the digital economy is disrupting the 

social structure – architecture, economy, society, polity – and over a dozen specific social 

obligations it will be asked to shoulder as the dominant means of communications and 

commerce.  Three specific challenges, which are receiving a great deal of policy attention at 

present, are analyzes in detail in the following chapters. The second chapter in this part examines 

the issue of digital exclusion and the evolving nature of universal service, made all the more 
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urgent by the immense power that digital communications confers on those who use it.  The next 

chapter examines the specific factors that reduce adoption in the U.S. The next chapter in this 

part examines the problem that discrimination in access poses to the potential for the Internet to 

deliver on its promise.  The final chapter examines the origins pressure for expanding the multi-

stakeholder model of governance that has successfully guided the Internet in the past to 

accommodate the much broader and more diverse set of users on a fully global communications 

network.  

Note on Sources:  

 

The text has been excerpted from a series of academic papers and comments filed at the Federal 

Communications Commission. They have been edited to eliminate redundancy and have 

continuous pagination and endnote numbering.  The noting style of the original publication has 

been preserved, as has the numbering of sections and exhibits, figures and tables.  As a result, the 

style varies from chapter to chapter, but all references within a paper are consistently identified,  

 

THE INTERNET INNOVATION SYSTEM 

The Political Economy of Progressive Capitalism and the Success of the Internet: 

 Toward a Theory of Dynamic Innovation and Distributive Justice in the Digital Mode of 

Production, The Digital Broadband Migration: First Principles for a Twenty First Century 

Innovation Policy Session on Jurisprudence for Innovation, Silicon Flatirons, Boulder, Colorado, 
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THE INTERNET INNOVATION SYSTEM 

 

OUTLINE   

I argue that we need several sets of tools and data to understand how we managed to 

create the early economic success of the digital revolution and the challenges that inevitably arise 

from that success (Section II).  In Section III I analyze the important role that the state played in 

fostering the success of the digital revolution…  

Thus, in the great debate over regulation of the Internet’s communications network the 

right and left are each exactly half right and, consequently, half wrong:   

● The right is correct to trumpet the important role of entrepreneurship, 

innovation and private investment in driving the digital revolution, but is dead 

wrong in denying the critically important role that active public policy played 

in creating the environment for success and the vital role it will play in 

preserving and protecting that environment.   

● The left is correct to trumpet the important role of active state policy, but is 

dead wrong in denying the critically important role that the private sector 

played in creating the digital revolution and the vital role it will play in 

continuing to innovate and expand the digital space.   

To design policies that promote the continuing progress of the digital mode of production 

we must understand the ways in which it was created by the combination of public policy and 

private action and recognize the threats that “undisciplined” private or public power pose to the 

engine of growth.   

II. THE BUILDING BLOCKS OF INTERNET SUCCESS 

 

A. ANALYTIC FRAMEWORK 
 

The success of the digital revolution rests on a unique innovation system that created 

virtuous cycles of innovation and investment.1  The virtuous cycle framework posits that 

innovation and investment at the edge of the network are inextricably linked to innovation and 

investment in the communications network itself in a recursive, reinforcing feedback loop, as 

shown at the bottom of Exhibit II-1.  Development of applications, devices, and content 

stimulates demand for communications that drives innovation and investment in the supply of 

communications network capacity and functionality.  In turn, improving network functionalities 

and expanding capacity makes new applications possible, which stimulates new demand and 

allows the cycle to repeat. The challenge for the Commission is to develop a regulatory 

framework that protects and advances the “virtuous cycle,” so that broadband deployment and 

adoption is stimulated.  

My analysis of the virtuous cycles at the heart of the digital revolution will encompass 

four levels (as described in Exhibit II-1).  In this section I analyze the economics of the Internet 

innovation system, focusing on the factors that have created a powerful “virtuous cycle.”  I use 

Shane Greenstein’s account of computers and the Internet as General Purpose Technologies as 
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the framework.  This represents the most micro level in the sense that he observes the activity of 

individuals and firms to extract principles of economic organization from case studies of three 

technologies that are directly relevant – computers, the Internet and Wi-Fi.   

Exhibit II-1 identifies the processes that will be discussed in this and the next two 

sections. The virtuous cycle is the micro level base of the mode of production.  It is embedded in 

an innovations system which is in turn embedded in a techno-economic paradigm.  These three 

spheres are held together and given coherence by the socio-institutional paradigm. All of the 

layers are important, but the socio-institutional layer has a uniquely important role.  As Perez put 

it: 

Technology is the fuel of the capitalist engine.  That technical change should evolve by 
revolution has only little to do with scientific and technological reasons. It is the mode of 
absorption and assimilation of innovations in the economic and social spheres that requires 
technical change to occur in coherent and interrelated constellations…   

At the turning point, when the system stalls in recession, the state and other institutional, 
social and economic actors will establish the regulations and other changes in the framework 
to help launch the deployment period based on the solid expansion of production capital.   
 
The institutional sphere is the seat of politics, ideology and of the general mental maps of 
society… It is also the network of norms, laws, regulations, supervisory entities and the 
whole structure responsible for social governance.2  
 

This section will examine the dynamics of the virtuous cycle. The next section will 

discuss the role that public policy played in creating it.   

B. THE INNOVATION SYSTEM OF THE DIGITAL MODE OF PRODUCTION IN COMMUNICATIONS 

 

Greenstein’s framework describes the process of entrepreneurial experimentation at the 

core of the virtuous cycles that developed in several digital technologies, including computers, 

the Internet, and Wi-Fi.  While we frequently hear about positive systemic externalities that 

provide powerful economic forces to reinforce the “virtuous cycles,” e.g. spill overs, network 

effects, feedback loops, etc., it is important to distinguish the micro level activities in which 

individuals and firms engage from the macro or system level unintended benefits to which they 

give rise.3  Micro level behavior is one of the pillars on which the mode of production rests. 

At the micro level we can identify a number of conditions that created a space that was 

extremely friendly to entrepreneurial experimentation, which Greenstein puts at the center of the 

success of the digital techno-economic paradigm.  The “intentional” activities that constitute the 

core of the “virtuous cycles” that typify the digital techno-economic paradigm include the 

following:4  
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Exhibit II-1: The Political Economy of the Digital Mode of Production  
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● Neutrality of the communications protocols and network devices 

● Avoiding engagement in costly bilateral negotiation over the cost and quality 

of access 

● Freedom to experiment 

● An unprecedented user-driven environment 

● Interoperability  

● Open standards 

● Stressing the importance of platforms 

● A new relationship to capital markets 

● Dramatic increases in entry5 

In the array of potential sources of information opened up by the digital revolution, the 

new paradigm provides the opportunity for the most edgy of all actors – consumers and users – 

to play a much larger role in driving innovation. “Of all the sources of ideas for new R&D 

projects outside the R&D lab itself, including suppliers, rivals, university and government labs or 

even a firm’s own manufacturing operations, customers are far and away the most important,”6 

Cohen writes. 

Greenstein singles out three critical features that enabled the micro level activity which 

gave rise to an explosion of entrepreneurial experimentation. 

[T]wo features especially stood out as a type of commercial computing network technology. 
First, the Internet was designed to have its intelligence at the end of the network. That is, 
users had to adopt applications in the PCs and workstations that were compatible with one 
another, but did not have to worry about any of the devices or protocols inside the network 

Second, once the commercial Internet had diffused…a remarkable set of new possibilities 
emerged: The Internet made it possible for users and vendors to move data across vast 
geographic distances without much cost, either in operational costs and/or in advanced set-
up costs of making arrangements for transport of data.  

Together, those two features enabled enormous combinations of users and suppliers of data 
that previously would have required bilateral—and, therefore, prohibitively costly—
agreements to arrange. In brief, it enabled a network effect where none had previously 
existed, involving participants who could not have previously considered it viable to 
participate in such a network.7  
 

The fact that users and companies at the edge did not have to “worry about” the devices 

and protocols inside the network, “and could use ubiquitous telecommunications networks 

without bilateral – and prohibitively costly – arrangements,” was essential and necessary for a 

communications environment that fostered innovation at the edge.8  The arrangement involved 

the dramatic reduction in transaction costs that created a network effect.  “Network neutrality” is 

a perfect description for a situation in which you do not have to “worry about” the insides of the 

network or negotiate to make agreements for transport of data through the network.   

In addition, Greenstein notes that the Internet protocol itself was managed as an open 

standard subject to a multi-stakeholder governance process which emphasized consensus, 
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collaboration, and a strong learning process.  This internal organization, along with a major boost 

from the state, prevented the incumbent telecommunications companies from hijacking the 

standard setting process.9 

The impact of the “intentional,” directed micro level activities described above was 

reinforced by undirected processes.  There were strong positive external economies associated 

with the emerging techno-economic paradigm.  These are widely referred to as: 

dynamic increasing returns… self-reinforcing, positive feedback cycles. Other external 
economies among users, increasing returns to learning and development of expertise, the 
nonrivalrous character of application of innovation to output, innovational 
complementarities,  spillover pools.10 
 

The system level characteristics that emerged as positive externalities to reinforce the 

“virtuous cycle” of the Internet innovation system include the following:11 

● Expanded division of labor 

● Divided and diverse technical platform leadership 

● Specialization of supply firms 

● Network effects  

● Knowledge flows 

● Learning externalities   

Thus, the virtuous cycle draws on a technical-economic paradigm and the institutional 

structure that supports it.  The technical-economic paradigm thrives on entrepreneurial 

experimentation, while the institutional structure is based on a variety of planned and unplanned 

collaborative undertakings (platforms, standards, open protocols, an ecology of outsourcing 

components).  The collaborative undertakings involve actions that are intended to facilitate the 

entrepreneurial experimentation at the core of the new technical-economic-paradigm.  The 

positive externalities created by an environment in which information flowed freely were a 

powerful, unintended consequence of the development of the new paradigm, which defined a 

new market structure.12 

The new environment allows the division of labor, long recognized as an essential 

component of increasing productivity, to reach a level not previously achieved.13  The 

environment created by experimentation deconcentrates markets.14 The relationships between 

innovators and financial markets also change, if for no other reason than the scale and diverse 

scope of activities.15 

This new technical-economic paradigm dramatically improves economic performance 

because it facilitates economic activity at the micro level that had been hampered by traditional 

market barriers or imperfections (transaction costs, access to capital, market power, etc.). It has 

the effect of reducing a number of other market imperfections that previously hampered the 

macro level performance of the system (provision of public goods, learning, spillovers, network 

effects, etc.)      
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C. INNOVATION SYSTEMS 
 

In this section I discuss the innovation system layer.  The study of innovation has 

blossomed in the past several decades as its impact on the speed and direction of economic 

growth has been acknowledged.  From the residual in the estimation of production functions, it 

has become the centerpiece of analysis and policy.  This section brings to bear two of the most 

prominent insights on the issue of the virtuous cycle’s centrality to the Internet innovation 

system and the digital technical-economic paradigm. 

First, I use Innovation Systems analysis, 16 a framework that has been articulated in a sub-

discipline of the analysis of innovation. Here I describe the core concepts that have been 

developed to describe (any) set of innovations and then show that digital communications are a 

particularly powerful Innovative System.  Next, I consider the Internet innovation system at the 

core of the digital technical-economic paradigm from a broad theory of technological 

revolutions.  By presenting an analytically rigorous contrast between the technical-economic 

paradigm of the 20th century, the mass market phase of progressive industrial capitalism, and the 

emerging 21st century phase of the Information (Telecommunications) Age paradigm, we lay the 

basis for understanding the necessary direction for institutional change.  

     1.  National Innovation Systems 

One approach to the study of innovation that has received a lot of attention is the analysis 

of innovation systems, which takes an institutional and evolutionary view of technological 

change.17 The Innovation Systems approach defines the system as a series of interrelated 

functions that determine the speed and nature of innovation (see Exhibit II-2).  Entrepreneurial 

activity (experimentation) is at the center of the system, with six linkages.  Knowledge creation 

is the next most important node in the system, which has four linkages.    

Virtuous cycles play a prominent role in the analysis:  

A common trigger for virtuous cycles… is guidance of the search.  In this case societal 
problems are identified and government goals are set… These goals lead to new resources, 
which, in turn, lead to knowledge development and increasing expectations about 
technological options. (Motor C) 

Another possible start for virtuous cycles are entrepreneurs who lobby for better economic 
conditions to make further technology development possible (function 7: counteract 
resistance to change). They either lobby for more resources to perform R&D which may 
leaded to higher expectations (Motor B), or they lobby for market formation since very often 
a level playing field is not present (Motor A).  When markets are created, a boost in 
entrepreneurial activities (F1) is often visible leading to more knowledge formation (F2), 
more experimentation (F1), and increased lobby (F7) for even better conditions and high 
expectations [F3] that guide further research (F4).18  
 

The description of the Internet offered by Greenstein can be interpreted as an Innovation 

System that produces powerful and unique innovation activities at key points: 

● Greenstein identifies entrepreneurial activity as entrepreneurial 

experimentation, a uniquely innovative approach to activity.   
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● In the case of the Internet, market formation should be more broadly defined 

as the creation of a transaction space since non-market, collaborative 

exchanges play such an important part in the Internet’s virtuous cycle.    

● Knowledge creation and exchange is greatly facilitated by collaborative 

production and the clustering of activity in specific locations. 

● Diversified platform leadership enhances the guidance of search. 

● Decentralization facilitates the supply of resources.  

Exhibit II-2: Functions and Motors for Virtuous Cycles in the Innovation System  

 
 
 
 
 
 
 
 
 

 
      
                  Motor B 

 
 
     Motor A 
 
           Motor C 
 
 
 

Source: M.P. Hekkert, et al., “Functions of innovation systems; A new approach for analyzing technological 

change,” Technological Forecasting & Social Change, (4) 2007:426. 

 

     2.  Diffusion of Innovation 

The study of the diffusion of innovation produced a prodigious literature and is the 

original source of much of the framework of Innovation Systems analysis.  In keeping with the 

central themes of this paper, Exhibit II-3 presents a framing that emphasizes market formation 

while Exhibit II-4 emphasizes the role of policy.  Both are from the climate change literature, 

which is driven by a profound market failure – a global environmental externality – the response 

to which requires a thorough transformation of the mode of production in the energy sector.  
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Technology Characteristics 
  Cost          Perceived  
  Familiarity     Coupling with 
  Divisibility          broader system 

User Characteristics 
   Education/human capital 
  Socio-economic status,  
     Income  & assets 
  Risk perception 
  Environmental Needs 

Social Context  
  Social Networks 
  Adoption decisions  
      by neighbors  
  Demonstrability 
  Cultural  
    appropriateness 

Markets 
   Development of Technology 
   Availability of Technology   
        (locally and domestically) 
  Access to finance/credit 
  Existence/Functionality of  
   Supply and value chains 

Transfer Mechanisms 
   Institutional actors (govt.,   agency, intl.  
       org., NGO,  private sector)  
  Incentives (financial, in-kind)      
  Knowledge dissemination   strategies  

Policy Environment 
   Climate Policies (domestic, International)     
     Sectoral development    
   Regulatory and Investment environment 
  Macroeconomic policy   

Exhibit II-3: A Model of Technology Transfer and Adoption  

     
 
 
`           Diffusion 
 
       Market Formation 
 
     Early Deployment  
     and Niche formation 

 Demonstration   
Research and development  
 
   Technology selection  Transfer of Technology 
       And adoption by users 
 
 

 

 

 

 

 

 

 

 

Source: Bonizella Biagini1, et al., “Technology transfer for adaptation,” Nature Climate Change, 4 (2014), p. 829.
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Exhibit II-3 shows the diffusion process going through five phases, from research and 

development to diffusion.  The key challenges that affect the flow of the process are technology 

selection, predominantly a supply-side issue, and technology adoption, a demand-side issue.  Six 

sets of factors are seen as influencing the outcome of these two tasks. The dominant factors that 

affect both technology selection and diffusion are technology and user characteristics, and social 

context.  The earlier discussion of the virtuous cycle identified factors in each of the six areas 

that triggered the powerful innovation cycle. 

The following description of the graph in Exhibit II-4 ties together many of the themes 

discussed in this section and connects them to the theme of the next section: policies that support 

innovation invoke a cycle of policy implementation that helps the market progress. 

The graph illustrates a cycle of market transformation, which begins with inefficient models 
being regulated out of the market through minimum energy performance standards (MEPS). 
Next fleet efficiency is raised using incentive programs. Incentives programs target HE 
technologies with the best efficiency rating identified by the labeling program. They raise the 
efficiency ceiling through a combination of upstream, midstream and downstream programs 
that address specific market barriers. Incentives increase demand, and thus market 
penetration, for early-stage HE technologies, leading to economies of scale for 
manufacturers. Economies of scale, and the learning effects engendered by increased 
demand, streamline production and decrease the costs of production. The efficiency gains 
achieved through the incentive program can then be cemented by implementing standards 
that are more ambitious, resulting in a continuous cycle of improvement. This cycle can be 
repeated indefinitely as innovation produces more and more efficient technologies. Other 
market interventions, such as most-efficient awards, energy-efficient procurement or 
awareness programs can help complement this cycle to further accelerate the diffusion rate.19 
 
 

III. THE KEY ROLE OF GOVERNMENT 

Writing rules to preserve the Internet innovation system and the virtuous cycle on which 

it thrives are among the most important socio-institutional undertakings of our time. Law, as an 

expression of enforceable social rules, is arguably the most important aspect of the socio-

institutional paradigm. An explanation of the early success of the digital revolution is incomplete 

if it does not recognize that the state has a role to play in two respects: promoting market success 

and preventing market failure.  It also has a direct role to play in understanding the current 

jurisprudence of virtuous cycles.   
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Exhibit II-4: Tailoring Support to Meet Needs Along the Innovation Chain 

(Impact of Interventions on Highly-Efficient (HE) Technology Diffusion Rate)    
 
Market Deployment/                    
Diffusion Rate 
 
         
                 

              Mature Technology   
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    Accelerate adoption by addressing market barriers              (cement efficiency gains) 
    (Building Codes, Efficiency Standards, Information Campaigns)     Education Programs      
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                    Low Cost Gap 

               Midstream Incentive Programs    
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    (Feed-in tariffs, tax credits, loan guarantees)                High Cost Gap       Upstream Incentive Programs           
   

                            Standards and Labeling 
                        (regulate inefficient products out of the market) 
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  Development and infrastructure planning  
   (R&D financing, Capital Cost Support) 
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 Technology Development   Niche Markets   Achieving     Mass Market 
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Sources: Entries above the curve, International Energy Agency, Energy Technology Perspective, 2014: Harnessing Electricity’s Potential, 2014, p. 55. 

Entries below the curve, Stephane de la Rue du Can, et al., “Design of incentive programs for accelerating penetration of energy-efficient appliances,” 

Energy Policy, Energy Policy, 72, 2014, p. 59 
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Judge Silberman’s dissent in the Open Internet Rule provides a useful starting point to 

frame the discussion. 20 He complains that the FCC failed to demonstrate the presence of market 

power as the basis for a rule that seeks to “control” the market power of network operators.  

Judge Silberman’s focus on market power is instructive with respect to analysis of the virtuous 

cycle not only because it is too narrow but because it is the wrong way to think about the 

fundamental processes of the digital revolution.  Digital technologies and the dynamic 

economic processes they support need to be viewed positively. They provide unique 

mechanisms to overcome pervasive market barriers and imperfections that afflicted pre-digital 

technologies, and they capture positive externalities that have long eluded those technologies.21  

The court majority recognized exactly what Judge Silberman missed: market power narrowly 

defined is not the only potential threat to the “virtuous cycle” and the positive role of policy in 

promoting market success, which was recognized by the Congress in the 1996 

Telecommunication Act is much broader than preventing market failure.22   

A.  PROMOTING MARKET SUCCESS  

     

The Greenstein analysis discussed in Section II examines neither how the network 

neutrality that existed on the eve of the commercial Internet explosion came into existence nor 

why it was so vital to its success. Tim Wu, among many others, has identified a series of 

regulatory decisions that paved the way. 

[T]he FCC ordered Bell to allow the connection of the “Carterphone,” a device designed to 
connect a mobile radio to a Bell Telephone… the FCC went further and specified 
something simple but absolutely essential: the familiar RJ-45 telephone jack… The modular 
jack made it unnecessary for a Bell technician to come and attached one’s phone to the 
phone line.  More crucial, with the phone jack in place, any innovator – any person at all – 
was suddenly free to invent things that could be usefully attached to the phone lines… 

 

They also made possible the career of Dennis Hayes, a computer hobbyist (“geek” is the 
term of art) who, in 1977 built the first modulator/demodulator (modem) designed and 
priced for consumers, the so-called Hayes Modem… 
 
[T]he FCC issued a rule banning AT&T from directly entering the market of “data 
processing” or “online services.” These were the earliest precursors of what we now call 
Internet service… 
 
In short, with strange and unprecedented foresight, the FCC watered, fertilized, and 
cultivated online computer services as a special, protected industry, and, over the years, 
ordained a set of rules called the Computer Inquiries, a complex regime designed both to 
prevent AT&T from destroying any budding firms and also to ensure that online computer 
service flourished unregulated.23  
 

Francois Bar notes how the FCC made a number of additional decisions that magnified 

the importance of a) a continuing commitment to access to the core communications network 

and b) the decision not to regulate behavior in the data transmission area. 

The FCC allowed specialized providers of data services, including Internet Service 
Providers (ISPs) and their customers, access to raw network transmission capacity through 
leased lines on cost-effective terms.  Regulatory policy forced open access to networks 
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whose monopoly owners tried to keep them from using the full capabilities of the network 
in the most open and free manner. 
 
Thanks to the enduring FCC policy of openness and competition, specialized networks and 
their users could unleash the Internet revolution.  Open network policy assured the widest 
possible user choice and the greatest opportunities for users to interact with the myriad of 
emerging new entrants in all segments of the network.  To be sure, the FCC strategy 
emerged haltingly but its direction never changed.  Indeed, the Commission consistently 
backed cost-based access to the network (initially through leased lines and later through 
unbundled network elements).  The de facto result of this policy, and of more conscious 
choices symbolized by the Computer III policies, was to prevent phone company 
monopolies from dictating the architecture of new data-related services.  The Commission 
thus supported competition and innovation, time and again, by unfailingly keeping the 
critical network infrastructure open to new architectures and available to new services on 
cost-effective terms.  The instruments of FCC policy were to make leased lines (and, lately, 
network elements) available on cost-oriented terms and to forebear from regulating 
Internet and other data services.  This steady policy set in motion, and sustained, a virtuous 
cycle of cumulative innovation, new services infrastructure development, increasing 
network usage with evident economic benefit for the U.S. economy.24   
   

Thus, this was not a one-off policy but a sustained commitment.  In this context, Wu’s 

use of the adjectives “strange and unprecedented” seem inappropriate to describe the FCC’s 

foresight that paved the way for the Internet protocols that triggered the growth of the new 

communications economy.  In fact, they were not unique.  The FCC repeated the feat in helping 

to create the conditions for the explosive growth of another communications protocol, Wi-Fi.  

Here, Greenstein acknowledges the role of the FCC. 

More surprising, a wireless fidelity technology now popularly known as Wi-Fi became 
dominant. Wi-Fi did not arise from a single firm's innovative experiment. Rather, Wi-Fi 
began as something different that evolved through economic experiments at many firms. 
The evolution arose from the interplay of strategic behavior, coordinated action among 
designers, deliberate investment strategies, learning externalities across firms, and a measure 
of simple and plain good fortune….  
 
Federal spectrum policy cooperated with these technical initiatives indeed, nothing would 
have succeeded in its absence. The Federal Communications Commission (FCC) holds 
authority to license or bar companies from using spectrum. In late April of 1996, after 
several groups had begun discussing designs, the FCC initiated a "Notice for Proposed 
Rule Making" to make available unlicensed spectrum for what became known as 
Unlicensed National Information Infrastructure (U-NII) devices. 
 
Events then took on a momentum all their own. Technical successes became widely 
publicized. Numerous businesses began directed experiments supporting what became 
known as hot spots, which was another innovative idea….  
 
A hot spot was a use far outside the original motivation for the standard. Yet because 
nothing precluded this unanticipated use from growing, grow it did… The growing use of 
Wi-Fi raised numerous unexpected technical issues about interference, privacy, and rights 
to signals. Nevertheless, they did not slow Wi-Fi's growing popularity Web sites sprouted 
up to give users, especially travelers, directions to the nearest hot spot. As demand grew, 
suppliers gladly met it. As in a classic network bandwagon, the growing number of users 
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attracted more suppliers and vice versa.25  
 

Again, a federal regulatory decision created access to a communications resources space 

but did not regulate activity within the space.  The unfettered experimentation made possible by 

that decision combines with the recognition of the need for accessible standards to create a 

powerful network effect. Thus, FCC action embodies an enigma and resolves an inherent 

contradiction: sharp regulatory action is necessary to create a space for individual 

entrepreneurship, but regulatory restraint ensured freedom from regulation to conduct 

entrepreneurial experiments in that space.     

There were a host of other widely recognized ways in which public policy supported the 

development of the digital techno-economic paradigm.  Public policy tilled the ground in which 

the seeds of the digital revolution could flourish by providing key building blocks that would 

not have been provided by dominant, incumbent communications sector companies. These 

include:  

● Large, sustained support for basic research, development, and initial 

deployment of key technologies, particularly in the 1960s. 

● A commitment to develop decentralized communications networks for 

strategic defense, with funding from the Department of Defense to develop 

the Internet Protocols and the development of a browser.26 

● In the early years, the role of a quasi-governmental agency in the 

management of the network of networks while norms were being developed. 

● A significant market in the public sector. 

● A long standing New Deal tradition of pricing to promote use (that is, bill-

and-keep for interconnecting communications companies and flat rate 

pricing for end users).  

 

B.  PREVENTING MARKET FAILURES 
 

While broad government policies promoted the success of the digital revolution, 

specific FCC policies prevented negative behaviors from undermining its chances for success in 

the communications sector.  To begin the analysis we must recall the nature of the network 

owners.  They are large, bureaucratically organized incumbents that dominated the 20th century 

communications networks in both voice and video.  They pursue their interests when left 

unregulated and frequently do significant harm to freedom of entrepreneurial experimentation 

at the edge of the network that is the driving force in the virtuous cycle.   

● Their actions can dampen the willingness and ability of the edge to 

experiment by:  

o imposing counterproductive “worry” about the network and its devices, 
o increasing costs substantially by forcing edge entrepreneurs to engage in 

bilateral negotiation,  
o undermining interoperability, and  
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o chilling innovation through the threat of “hold up” of successful edge activities. 

● As incumbents they have a conservative, myopic bias and are certain to be 

far less innovative and dynamic than the edge based on:  

o a preference for preserving the old structure,  
o the pursuit of incremental, process innovation rather than radical, product 

innovation, and  
o a proprietary culture that prefers restrictions on the flow of knowledge. 

● Competition is much weaker in the network segment of the digital platform 

than in the edge segments, which means network owners:    

o face less pressure to innovate, 
o have the ability to influence industrial structure to favor their interests at the 

expense of the public interest, 
o can use vertical leverage (where they are integrated) to gain a competitive 

advantage over independent edge entrepreneurs, and 
o have the ability to extract rents, where they possess market power or where 

switching costs are high.   

 It should not be surprising that many of these concerns are forward-looking since it is 

the opportunity to experiment that is the most valuable trait of the Internet innovation system.  

The Communications Act is very much a forward-looking statute which regulates behavior to 

achieve goals and prevent harms, rather than correcting harms after the fact.27    

At the same time, the network operators have indicated that they have the incentive and 

ability to engage in antisocial conduct, as summarized in Exhibit IV-1.  Services that compete 

with the franchise offerings of network owners, voice and video, have been singled out for 

attack.   

The left side of Exhibit III-1 includes broadband era behaviors that took place after the 

cable modem order articulated principles and policies about network neutrality and Internet 

freedom.  The early rounds of debate in the period before the cable modem order revealed 

behaviors that would be devastating to innovation and competition, as shown on the right side 

of Exhibit III-1.    

A term sheet offered by Time Warner to unaffiliated ISPs who had requested access to its 
network during the summer of 2000 gives a new and troubling specificity to the threat to 
innovation.  There in black and white are all the levers of market power and network 
control that stand to stifle innovation on the Internet.  Under these conditions, the 
commercial space left for the unaffiliated and small ISPs (where much innovation takes 
place) is sparse and ever shrinking.   
 

Extending the time horizon further into the past substantiates concerns about the 

incentive and ability of incumbents to stifle decentralized freedom to innovate, including 

opposition to the most fundamental policy decisions (like Carterphone and the Computer 

Inquiries). AT&T’s negotiations with Mindspring are a prime example of these problems.28At 

every step along the trajectory, AT&T was hostile to a decentralized communications protocol,  
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Exhibit III-1: Broadband Network Operatory Discriminatory Behaviors that Threaten 

the Virtuous Cycle 

Post Cable Modem Order Abuses   Pre-Cable Modem Order Abuses 
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including the freedom to attach “foreign exchange equipment” to the network and the 

obligation to afford data nondiscriminatory access to the telecommunications network.  It 

scoffed at the idea of a decentralized communications protocol. Thus, the conceptual clarity of 

the threat and the record of past behavior suggests that the Commission has a strong evidentiary 

basis to take measures that will prevent harmful behavior by network owners.     

Traditional concerns about large incumbents abusing market power have received a 

great deal of attention, too much in the sense that other sources of market failure which 

undermine or weaken the “virtuous cycle” deserve at least as much.  The fundamental point is 

that “[l]eading incumbent firms and new entrants face different incentives to innovate when 

innovation reinforces or alters market structure.”29  The incumbents will invest in innovation 

that supports the platform and their leading role in it. 30 In particular, they will prefer 

proprietary standards.31 

If one assumes—and this is a strong assumption—that technological diversity (e.g., the 
variety of approaches adopted to address a technological challenge) both promotes 
technical advance and is associated with a larger number of firms within an industry, 
then… larger firm size may come at the cost of the benefits of technological diversity.32  
 
In all these examples, no single firm initiated an economic experiment that altered the state 
of knowledge about how to best operate equipment or perform a service. Rather, many 
firms responded to localized user demand, demonstrations of new applications, tangible 
market experience, vendor reaction to new market situations, and other events that they 
could not forecast but which yielded useful insights about the most efficient business 
actions for generating value.33  

 

Nevertheless, while traditional concerns about pricing abuse are raised there is a 

recognition in the literature of the barrier to entry and the threat to experimentation that network 

owner market power may pose.     

The flow of events during more recent experience has also depended on the choice made 
by incumbent firms…  
In each platform, it is rare to observe more than a small number of firms acquiring 
leadership positions. It is unsurprising, then, that questions about how incumbent firms 
react to new entry and defend existing positions in valuable markets have attracted antitrust 
scrutiny.34  
 

Greenstein identifies many anticompetitive concerns that arise from vertical integration, 

such as network owners taking action to gain an advantage in the competition for complements.   

After signing deals with content providers, a carrier has an incentive to protect its own 
commercial interests and directed experiments, pricing in a way to disadvantage other 
potential providers of new Internet applications. In other words, a carrier takes the position 
as a complement in production to someone else's service that potentially substitutes for a 
service they or a business partner provide. Carriers also can choose to enter service markets 
where they can use their discretion to disadvantage a potential competitor. 
 
First, a carrier can use preinnovation contracting to generate market conditions that limit 
entry of innovative content providers. Second, carriers can use post innovation bargaining 
to strategically aid their competitive position. There are a variety of reasons why both of 
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these are a general concern because the carriers may intend to imitate content providers, 
may intend to compete through provision of their own service, or may intend to compete 
with alliance with another content provider. And there are a variety of ways for a carrier to 

take such action. 35 

 

Incumbents have been willing to push to the edge of network neutrality and beyond, and 

to litigate even modest constraints on their behavior despite the issue being under close public 

scrutiny. This strongly suggests that they will behave in ways that harm the public and the 

dynamism of the virtuous cycle if it serves their interest.  Moreover, there is no reason to 

dismiss Judge Silberman’s concern.  Simple rent seeking, distinct from vertical leverage, is a 

concern since it will slow adoption and weaken the virtuous cycle. 36  The FCC could make the 

showing, especially when major mergers threaten excessive consolidation.   
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THE INSTITUTIONAL STRUCTURE OF THE INTERNET 

I. INTRODUCTION 

 

A.  The Quarter-life Crises of Industrial Revolutions 
 

The popular press tends to mark the birthdays and anniversaries of innovations and 

product by the date at which they became widely available to the general public.  While this 

standard is never precise and there is a flow of inventions before commercialization, it is a 

useful benchmark for measuring social change.  By that standard there is no doubt that the early 

years of the 21st century are a key period for the digital revolution and its most important 

manifestation, the Internet.  The adolescence of the Internet is ending, which is typically 

marked by the shouldering of new, adult responsibilities.  In humans it has come to be called 

the quarter-life crisis. 

The quarter-life crisis is a period of life following the major changes of adolescence, 
usually ranging from the late teens to the early thirties, in which a person begins to feel 
doubtful about their own lives [sic], brought on by the stress of becoming an adult. The 
term was coined by analogy with mid-life crisis.37 
 

The web celebrated its 20th birthday in 201138 and the PC its 30th.39  The age of the 

Internet is also in the range of 20-30 years.40  The Internet Society,41 which houses the key 

bodies that set policy for the Internet, turned 20 in 2012.  Search engines, which provide a 

critical function for navigating the vastness of cyberspace, are about 15 years old.42  Broadband 

Internet service is in the same age range.43  Using the dating technique of initial widespread 

commercial availability to calculate the age of wireless technologies that are playing an 

increasingly important role in the digital revolution we reach the same conclusion.  In 2012, 

U.S. cellular service is about 30 years old44 and Wi-Fi is about 20.45 

To be a true quarter-life crisis, the life expectancy of the digital revolution would have 

to be about a century,46 as proved to be the case for the first two industrial revolutions (se 

Exhibit I-1), but the math is less important than the fact that the digital revolution is confronted 

with a broad range of maturation challenges in terms of new issues and concerns that are 

pressing on its future.  As the discussion below shows, the maturation challenges confronting 

the Internet cover a host of issues, including concerns about 

 the central technologies that underlie the revolution (e.g., Internet governance,  

communications network management, cyber security), 

 the economy (e.g., antitrust, consumer protection, intellectual property), 

 social issues (e.g., universal service, privacy, personal security), and 

 the polity (e.g., free speech, surveillance). 

 

As suggested in Exhibit I-1, it can be argued that the 1st and 2nd industrial revolutions also went 

through similar quarter-life crises as new social institutions were developed to ensure that the emerging 

mode of economic production serves the broader goals of society.  However, it also can be argued the 

quarter-life crisis of the digital revolution promises to be particularly challenging because the digital 

revolution involves a uniquely powerful and dynamic set of changes.47  These changes include: 
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EXHIBIT I-2: LIFE CYCLE OF INDUSTRIAL REVOLUTIONS48 

Invention     Date Political   Primary Mass  

       Turmoil    Communications 
1st Industrial Revolution       

 Flying Shuttle    1733 

 Cotton Mills    1742 

 Water Frame    1764 

 Spinning Jenny    1765 

 Steam Engine    1769 

 Steam Ship    1775  Age of  

Threshing Machine   1784 Revolution  

Power Loom    1785 1775 

 Cotton Gin,     1793 

Interchangeable Musket Parts  1798  

Steam Locomotive    1804 Luddism 

 Steamboat Service on the Hudson River 1807 

 Typewriter    1829     

 Telegraph, revolver   1836   Penny Press 

 Sewing Machine    1844,1851 1848  Telegraph 

      1860s   Photography 

2nd Industrial Revolution 

 Bessemer Steel    1855 

 Synthetic Dye    1856 

 Machine Gun    1862 

 Transatlantic Cable, dynamite  1866 

 Modern Typewriter   1867 

Tungsten Steel    1868      

 Barbed Wire    1873 

 Telephone    1876 

 Phonograph,     1877    Telephone 

Incandescent Light bulb   1879  Progressive Era 

 Induction Electric Motor   1888  State  

 Diesel Engine    1892   Regulation 

 Radio     1901   

 Airplane     1903 

 Model T Ford, Assembly Line  1908, 1913  Radio 

      1930s  New Deal 

      1940s   Television 

3rd Industrial Revolution 

 Transistor    1947 

Integrated Circuit    1958 

 Micro Computer    1968 Caterfone/  

 Internet     1969  Computer Inquiries 

 Microprocessor, E-mail   1971   

 Modem     1997 

PC-IBM     1980 

 Commercial Internet   1986 

 Commercial Wireless Service  1984 

 World Wide Web    1991 

 ISOC     1992 CALEA, DMCA,  

      1996 Telecom Act  Broadband 

      1998  ICANN 

1999  COPA, 

      2000    YouTube 

      2003  WSIS 

      2004    Social media 

      2012  SOPA,PIPA  
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 the unique, decentralized nature of the Internet as a communications medium; 

 the speed with which changes are taking place; 

 the central role that communications play in modern economies; 

 the scale and scope of change that is having a pervasive impact on many aspects of daily life; 

and 

 the fundamental importance of many of the values affected. 

 

Confronted with a challenge of this magnitude, and having a set of fully developed 

institutions in hand, there is a tendency to assume, or hope that “old law maps to new 

interactions.”49  The old law we have today was defined by the maturation challenges of the 2nd 

industrial revolution, which makes many of the institutions over a hundred years old.50  Because 

they are old does not necessarily mean they are outdated, and it certainly does not mean the 

values they express and seek to implement are no longer valid; it does mean they will be 

challenged to change.51  Here, too, it can be argued that the quarter-life crisis of the digital 

revolution is likely to pose major challenges to the existing social institutions that can be 

expected to be called on as the vehicles for addressing the challenges (asserting authority) for a 

number of reasons: 

 a lack of clear lines of authority stemming from the transnational nature of the 

communications; 

 concern that institutions that move slowly and rely on rigid rules will have difficulty  

addressing the challenges without undermining the economic engine at the core of the new 

communications system that thrives on diversity and dynamic innovation; and 

 a decline in the general legitimacy and capacity of the incumbent political institutions. 

 

B.  Purpose and Outline 
 

This paper presents a comprehensive framework for analyzing the quarter-life crisis of 

the digital revolution with a focus on the Internet as an important (perhaps the most important) 

resource system at the heart of the digital economy.  The way the Internet supports the flow of 

communications plays a key role in the remarkable success of the digital revolution.  The 

institutions that manage the development and operation of the Internet as a resource system are 

unique in many respects and have come under pressure as the digital revolution and the Internet 

mature.  The ultimate objective of the paper is to gain insight into how the governance 

institutions can adapt to the demands of the quarter-life crisis. 

I choose the word adapt purposely, rather than reform, because reform is frequently 

associated with some sort of failure – “Reform means the improvement or amendment of what 

is wrong, corrupt, unsatisfactory.”52  The characterization grounded in failure does not apply as 

a general proposition to the Internet and the digital revolution.  This is a case where the need for 

change derives from remarkable success, not failure, because the dramatic growth of the 

resource system strains its own governance institutions and because the resource system has 

expanded so rapidly and penetrated so deeply into so many aspects of social life that it is having 

a huge impact on society.  The fact that the driving force for change is a broad pattern of 

success, rather than failure, does not make it less urgent, but it does create a somewhat different 

orientation than reform driven by failure – the challenge of preserving and extending what is 

working well is prominent, if not paramount. 
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The analysis covers three levels—resource system (Sections II and III), socio-ecological 

setting (Section IV and V), and governance institutions (Section VI and VII).  The Internet 

governance debate has come to include all three of these levels, with social policy issues taking 

center stage.  The extent to which the social policy issues can be separated from the resource 

system issues is hotly debated.  This paper argues that doing so is important because preserving 

the technical basis of success is so important. 

Section II presents an analytic framework I call new institutional analysis to explain the 

success of the Internet as a “focal core resource system” in the 21st century economy.  It 

develops the framework by combining concepts from the Institutional Analysis and 

Development (IAD) framework of Elinor Ostrom53 with New Institutional Economics (NIE) 

offered by Douglass North.54  By identifying the aspects of the resource system that combined 

to create its success, the institutional analysis is a useful tool for understanding how the 

unintended consequences of success create internal pressures for change, in addition to 

outlining the ways in which the socio-ecological setting places demands on the resource 

system.  Several leading Internet analysts approach the Internet governance debate from the 

point of view of network theory.55  I argue that the network framework is virtually identical to 

the new institutional analysis of a resource system.  I prefer the latter because of the very rich 

set of analytic concepts and proposition that have been built up from a long and large body of 

empirical analysis… 

Section V identifies the key dilemmas that confront the resources system in responding 

to the demands for change from the socio-ecological setting of the system…. 

Section VI presents high-level principles to guide the adaptation of Internet governance.  

It discusses the support for multi-stakeholder approaches as the widely supported institution for 

responding to the maturation challenges.  It then presents a review of the literature of regulatory 

reform, which highlights the failure of the discussion of regulatory reform to give adequate 

attention to participation in the governance process. 

Section VII makes the case for “participatory governance” as an institutional response to 

the need for a 21st century governance institution to guide the digital revolution.  It argues that 

“participatory governance,” is an approach that recognizes the declining ability and value of 

governmental agency oversight over the complex, dynamic and global activities of the digital 

economy, while asserting that civil society and economic actors can be mobilized to fill the gap 

that is developing between the need for oversight and the inability of the state to provide it.  

Extending the finding that the Internet thrived because it was located between the market and 

the state, Section G argues that the very factors that are making it difficult for the state to 

oversee economic activity in the digital economy—dynamic technological change on a global 

scale—also  make it possible to increase direct public involvement in the process of overseeing 

these sectors because of the dramatically increased ability of the public to communicate and 

organize for collective action. 

II. THE SUCCESS OF THE INTERNET AS A FOCAL CORE RESOURCE SYSTEM IN 
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THE DIGITAL ECONOMY 

A. The Success of the Internet Resource System 

 1. New Institutional Analysis 

 

In this section, I describe the success of the Internet as a resource system in the context 

of an overall analytic framework that can be described as new institutional analysis.  I argue 

that North and Ostrom analyze the creation, evolution, and adaptation of social institutions and 

social processes with similar concepts from opposite points of view.56  North analyzes the issue 

from the macro level of political, economic, and social institutions focusing on the economic 

performance of societies across long periods of time.57  Ostrom analyzes the issue from the 

micro-level performance of specific resource systems, which are embedded in social, economic, 

and political settings.58  Combining the two we have not only a complete conceptual framework 

but also a rich set of methodological tools for empirical analysis. 

My goal is not to present a comprehensive account and reconciliation of the work of 

Ostrom and North.  Rather, it is to extract the elements from these very large bodies of work 

that shed light on why the Internet has been so successful as an institution and what this teaches 

us about the direction of change that should be followed as it adapts to its maturation 

challenges. 

To appreciate the value of putting the effort into this conceptual framing, I start with the 

observation that Elinor Ostrom’s Nobel Prize Lecture, entitled “Beyond Markets and States: 

Polycentric Governance of Complex Economic Systems,”59 describes the current state of the 

IAD framework as “developing a more general theory of individual choice that recognizes the 

central role of trust in coping with social dilemmas.”60  In fact, one of the articles she cites as 

capturing the recent developments of IAD argues that “it has become clear that the real ‘glue’ 

that keeps an institution alive over time are the social mechanisms, i.e. trust, legitimacy, and 

transparency.”61 

The policy challenges that Ostrom derives from her work on resource systems are the 

challenges that Internet governance faces. 

Extensive empirical research leads me to argue . . . a core goal of public policy should be to facilitate the 
development of institutions that bring out the best in humans.  We need to ask how diverse polycentric 

institutions help or hinder the innovativeness, learning, adapting, trustworthiness, levels of cooperation 

of participants, and the achievement of more effective, equitable, and sustainable outcomes at multiple 

scales.62 

This statement of the real-world challenge of building institutions to create cooperation in the face 

of a social dilemma fits the ongoing debate about Internet governance perfectly.  The search for 

polycentric modes of governance that fall between the market and the state where a community self-

organizes to build institutions based on trust, legitimacy, and transparency is the search for the holy grail 

of Internet governance. 

 

Douglass North’s framing of the purpose and focus of New Institutional Economics is very similar 

in spirit and substance. 
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Institutions provide the basic structure by which human beings throughout history have 
created order and attempted to reduce uncertainty in exchange.  Together with the 
technology employed, they determine transaction and transformation costs and hence the 
profitability and feasibility of engaging in economic activity. . . 
 
There is a different, and I think, better story.  It concerns the endless struggle of human 
beings to solve the problems of cooperation so that they may reap the advantages not only 
of technology, but also of all the other facets of human endeavor that constitute 

civilization.63 
 
Institutions form the incentive structure of a society and the political and economic 
institutions, in consequence, are the underlying determinant of economic performance.   
Time as it relates to economic and societal change is the dimension in which the learning 
process of human beings shapes the way institutions evolve.  That is, the beliefs that 
individuals, groups, and societies hold which determine choices are a consequence of 

learning through time . . . .64 

 

 2.  The Conditions for the Institutional Success of the Internet 
 

The usefulness of the analytic framework goes beyond the fact that the central 

institutional problem it identifies fits the current Internet governance debate well.  The “clear 

set of findings” that are the basis for the generalizations that IAD offers to explain successful 

institutionalization of a resource system provides a remarkably precise understanding of why 

the Internet succeeded as a “focal core resource system.”  As shown in Table II-1, a good case 

can be made that the Internet possessed most, if not all, of the empirically identified 

characteristics that make for successful cooperation to deal with a social/economic dilemma.  

In the beginning and for a significant period of development, the architects and users of 

the Internet were a fairly small, homogeneous set of engineers who shared norms, values, and a 

pragmatic problem-solving world-view.  The perceived benefits expected from cooperation 

were quite large and non-commercial.  The essential principle of the Internet was to allow local 

autonomy around a core set of communications protocols.  The protocols were designed to 

resolve conflicts over resources in a low-cost manner (best effort, with the end-points 

responsible for dealing with the quality of output).  The nature of the users and the resources 

system made it “easy” to decentralize decision-making and rely on distributed knowledge and 

assets to build the system.   

These characteristics of the Internet resource system were reinforced by an external 

environment that was supportive.  The most important external actor, the government, spawned 

the idea in the first place.65  The Federal Communications Commission (FCC), which had 

regulatory authority over a closely related, essential complementary resource system on which 

the Internet was dependent, also made key decisions that supported the growth of an 

autonomous, decentralized resource system.66  The Internet would not have functioned beyond a 

minimal scale without access to a key, related external resource system – the  
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Table II-1: Resource System Characteristics Conducive to the Internet’s Success 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
Source: ELINOR OSTROM, UNDERSTANDING INSTITUTIONAL DIVERSITY 259 (2005); Cox et al., supra note 27, 

at 15; Ostrom, supra note 17, at 422.  
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telecommunications network – that was the focal core communications resource system of the 

2nd industrial revolution.  The FCC instituted key policy decisions that forced the dominant 

incumbents in the telecommunications resource system to leave the Internet alone,67 enabling 

the Internet to develop according to a radically different set of design and governance 

principles, while utilizing the existing communications resource system.   

An important implication of these observations is that the unintended consequences of 

dramatic success can alter the internal and external relations of the resource system so much 

that the original conditions of success are no longer obtained.  Thus, even a successful resource 

system must be able to adapt to change.  Over the course of the youth and adolescence of the 

Internet resource system, its remarkable success transformed almost every one of those 

conditions. We now have a large number of much more diverse users spread over a vast 

geographic space creating an exaflood of much more complex and heterogeneous outputs.  The 

complexity and heterogeneity challenge the predictability.  Diversity reduces the sharing of  

norms. The expansion of the Internet as a communications resource system brings it into 

conflict with the telecommunications resource system on which it depended for its success. 

Commercialization changes the motivations of actors and their willingness to cooperate, 

leading some commercial interest to seek to completely overturn the constraint on 

telecommunications resource behavior that the FCC imposed.68 

Challenges to predictability, norms and cooperation trigger a search for new or “better” management 

mechanisms.  Given the tendency to try to fit new relations into old laws, we should not be surprised to 

find many policy advocates turning to the state or the market to address the challenges.  Yet, in significant 

measure the Internet succeeded because it was between the state and the market, utilizing tools from each 

to build a dynamic resource system based on a radically different communications principle. 

 

B.  THE BASIC ELEMENTS OF INSTITUTIONAL ANALYSIS 

 

 1.  Building Success between the Market and the State 
 

Both North and Ostrom locate their analytic frameworks between the market and the 

state based on a similar critique of neoclassic economic analysis and its overreliance on markets 

as the answer to every question and/or the solution to every problem. 69  Indeed, these two 

Nobel laureates provide the bookends for over a decade of Nobel prizes in economics that were 

given to scholars who demonstrated that the neoclassical approach to economics that dominated 

much of the 20th century was far too narrow. 

Each framework argues that neoclassical economic analysis is so severely limited by its 

assumptions as to be restricted in its usefulness and counterproductive in the search for 

knowledge about change and stability across time.  They identify a series of important 

situations/challenges that are not well suited to simple market solutions.  Their analyses 

demonstrate that humans have much greater deliberative capacity and intentional ability to 

build organizations and institutions to meet economic challenges, so the resulting reality of 

economic life is far more complex than neoclassic theory admits. 

The two frameworks share a similar schizophrenia about government.  They are leery of 

government solutions from above/outside. External mandates have a tendency to make matters 

worse, not better, either because the outsiders do not have the necessary local knowledge to 
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understand how to make the resource system work (and are too arrogant to ask) or because their 

interests are different from the local interests.  However, both frameworks also recognize that 

meeting the challenge of building institutions/organization to solve economic problems requires 

supportive government action at some level, and the larger and more complex the resource 

system, the greater the need for governmental policy support.70 

North’s description of how and when the supportive decisions of the state can provide 

critical support, rare as it is, identifies a pattern of action that I argue typified the behavior of 

the state in the context of the birth and youth of the Internet. 

In rare cases the government designs and enforces a set of rules of the game that 
encourage productive activity. . . . Because there is a widespread prejudice among many 
neoclassical economists that simply an absence of government intervention is a sufficient 
condition for good economic performance in a particular market, it is important to stress 
that the performance characteristics of any market are a function of the set of constraints 
imposed by institutions (formal rules—including those by government—informal norms, 
and the enforcement characteristics) that determine the incentive structure in that 
market. . . . The crucial point is to recognize that efficient markets are created by 
structuring them to have low costs of transacting and these conditions will vary with each 
kind of market and with each market over time. . . . Well-functioning markets require 
government, but not just any government will do.  There must be institutions that limit the 
government from preying on the market.  Solving the development problem therefore 
requires the crafting of political institutions that provide the necessary underpinnings of 
public goods essential for a well-functioning economy and at the same time limit the 
discretion and authority of government and of the individual actors within government. . . . 
[A]n underlying structure that credibly commits the state to a set of political rules and 

enforcement that protects organizations and exchange relationships.71 
 

Ostrom’s description of nested resource systems expresses a similar view: 

[O]fficials and policy analysts who presume that they have the right design can be 
dangerous.  They are likely to assume that citizens are short-sighted and motivated only by 
extrinsic benefits and costs. Somehow, the officials and policy analysts assume that they 
have different motivations and can find the optimal policy because they are not directly 
involved in the problem (citation omitted). They are indeed isolated from the problems. 
This leaves them with little capability to adapt and learn in light of information about 
outcomes resulting from their policies.  All too often, these “optimal” policies have 
Leviathan-like characteristics to them . . . . While smaller-scale, community-governed 
resource institutions may be more effective than centralized government in achieving many 
aspects of sustainable development, the absence of supportive, large-scale institutional 
arrangements may be just as much a threat to long-term sustenance as the presence of 
preemptive large-scale governmental agencies. Obtaining reliable information about the 
effects of different uses of resource systems and resource conditions is an activity that is 
essential to long-term sustainability.  If all local communities were to have to develop all of 
their own scientific information about the physical settings in which they were located, few 

would have the resources to accomplish this. 72 
 
Furthermore, the long-term stability of rules devised at a focal. . . level depends on 
monitoring and enforcement as well as their not being overruled by larger government 
policies. . . . Larger scale governance systems may either facilitate or destroy governance 

systems at a focal. . . level.73 
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Institutions located between the market and the state can ground their economic success 

(superiority) in a number of possible economic dilemmas. Ostrom has been closely associated 

with the debate over social organization to exploit common-pool resources and produce public 

goods74 but that is far from the only economic dilemma that non-market institutions may be 

called on to address.  North argues that the exploitation of knowledge poses a challenge that 

markets may not meet well and his list of challenges includes other well-known sources of 

market failure. 

Just how does it work? Sociologists looking empirically at information networks describe an immensely 

complicated communications structure that pulls the dispersed knowledge together in order to use it 

effectively in the growth of productivity of the modern economy. . . . It is only when that specialized 

knowledge can be integrated with other complementary knowledge at low cost that it is very valuable. 

The interconnections necessary to combine distributed knowledge effectively entail much more than an 

effective price system, although that is an essential prerequisite.  The essential public goods, asymmetric 

information, and ubiquitous externalities require that institutions and organizations be created to integrate 

this dispersed knowledge . . . .75 

The economic dilemma that the Internet navigates could be classified as a common-pool 

resource, a public good with a massive (positive) externalities or a transaction cost problem 

(asymmetric information plus others).76  Any of these would provide a basis for concluding that 

there was an economic benefit that could be captured by cooperation.  Or, it can be argued that 

the immense power of the Internet and its remarkably quick rise to dominance reflects the fact 

that it addresses all of these perennial sources of market failure in significant ways.  The 

importance of the Internet resource system is magnified by the fact that communications and 

information flow are increasingly central to economic activity and have long been at the heart 

of important political and social processes.  Thus, the Internet provides uniquely useful 

solutions to several increasingly important social/economic dilemmas.  Failing to recognize the 

broad economic basis of the Internet’s success seriously underestimates its value and power as 

a cooperative solution to important social and economic dilemmas.77 More importantly, in order 

to avoid undermining the dynamic economic engine of the Internet in the process of responding 

to the maturation challenges, the rich and complex set of social and economic dilemmas it 

addresses must be considered. 

As suggested by the above quotes, the challenge for institutional analysis has been to describe the 

rules that make resource systems work/economies perform well and to convince policymakers (among 

others) that the market or the state are not the only way to write effective rules.  In the Internet space, we 

know the rules and the institutions.  My goal is to understand why they worked so well and to caution 

policymakers that great care is needed in adapting them to the maturation challenges, lest the policies 

adopted undermine the ability of the resource system to continue it dynamic development.  The proposed 

solution is to expand and reinforce governance institutions between the market and the state. 

 2.  Creating Resources by Increasing Predictability 

 

Both North and Ostrom launch their analysis from the desire and need to analyze 

systems that generate resources for groups of humans because the production and distribution 

of economic resources are central to human life and wellbeing. 

The revolution in technology of the past several centuries has made possible a level of 
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human well-being of unimaginable proportions as compared to the past, but it also has 
produced a world of interdependence and universal externalities, and in consequence a 

whole new set of uncertainties.78 
 

The ultimate goal of social institutions/organizations is the reduction of uncertainty 

through cooperation to capture collective benefits that exceed the benefits available from 

individual action.  Figure II-1 presents a summary of the comprehensive variables and 

processes that the IAD approach has derived from experimental and field studies of cooperative 

responses to economic dilemmas.  Predictability of actions results from roles that are clearly 

defined by formal rules and informal norms as to who can do what, rules and norms that are 

well monitored and backed by enforcement mechanisms. Predictability is enhanced by 

providing incentives and enforcing constraints on activity with sanctions.  Effective sanctioning 

that maintains the order tends to be graduated. Trust in the action of others is the key to 

predictability of action and lowering transaction costs. Information and communications are 

central to developing rules and enforcing them.79   

Consistency/congruence across these levels and between the elements of each level is a key feature 

of a successful social response to a resource challenge. Both of the frameworks are focused on the causes 

and responses to external and internal pressures for change and the ability of the institutions that humans 

have built to adapt. 

 
Successful economic development will occur when the belief system that has evolved has 
created a “favorable” artifactual structure that can confront the novel experiences that the 
individual and society face and resolve positively the novel dilemma. . . . Put simply the 
richer the artifactual structure the more likely are we to confront novel problems 
successfully.  That is what is meant by adaptive efficiency; creating the necessary artifactual 
structure is an essential goal of economic policy. 
 
Adaptive efficiency . . . entails a set of institutions that readily adapt to the shocks, 
disturbances, and ubiquitous uncertainty that characterize every society over time.  The 
foundation of these flexible institutions resides in widely held beliefs embodied in the 

informal constraints of the society.80 
 
In light of still further evidence about the performance of self-organized systems that are 
consistent with the earlier derived design principles, we can conclude that there are ways of 
organizing governance that increase the opportunities for adaptation and learning in a 
changing and uncertain world with continuing advances in knowledge and technologies. . . . 
 
The contemporary use of the term robustness in regard to complex systems focuses on 
adaptability to disturbances: “the maintenance of some desired system characteristics 

despite fluctuations in the behavior of its component parts or its environment.”81 
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Figure II-1: Variables and Processes that Influence the Development and Adaptation of the 
Internet Resource System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Marco A. Janssen et al., Working Together: Collective Action, the Commons and Multiple Methods 

in Practice (2010);, Elinor Ostrom, A General Framework for Analyzing Sustainability of Socio-Ecological 

Systems, Science Magazine, July 24, 2009, at 24; Nives Dolsak & Elinor Ostrom, The Challenge of the 

Commons, in, The Commons in the New Millennium: Challenges and Adaptation, (Nives Dolsak & Elinor 

Ostrom eds. 2003). 
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Change depends on the ability of the institutions to buffer themselves and the origin and 

nature of the forces creating the pressure for change.  These pressures can be internal to the 

resource system (e.g., depletion of resources, conflicts over interpretation of rules) or external 

(e.g., external intervention, competition for scarce resources, change in the characteristics of the 

resource).82 

C.  The Internet as a Focal Core Resource System 

 1.  The Elements of the Internet Resources System 

 

To study this complexity one must examine the formal and informal rules of social 

institutions and organization that humans develop to increase the predictability of behavior.  As 

shown on the left side of Figure II-1, above, the resource system can be conceptualized as 

composed of three aspects or sets of elements—the structure and units, users and uses, and the 

management mechanism—that interact to produce the outcome.  The resource system is 

embedded in a socio-ecological setting and supported by behavioral processes. 

In Figure II-1, above, I modify Ostrom’s basic set of definitions in two ways.  First, I 

combine the structure and units into one aspect of the resource system that captures the 

generally technical nature of the system.  Second, the aspect that I label management 

mechanism is called the governance system by Ostrom.  Ostrom used the term governance 

system broadly to include the decisions and choices made about the constitution of the 

resources system.  The Internet governance debate has come to use the term governance even 

more broadly to apply to both the management of the resource and the host of issues that arise 

from the socio-ecological setting. 

This distinction is well-recognized in the Internet governance debate.  For example, a 

paper from the United Nations Conference on Trade and Development (UNCTAD) noted: 

It is important in this regard to distinguish “governance of the Internet” (that involves the 
physical and logical infrastructure of the Internet, and would probably be more appropriate 
to refer to as the management of the core resources of the Internet) from “governance on 
the Internet” (which concerns activities that take place over the Internet, particularly the 

exchange of information, goods and services).83 
 

Throughout the remainder of the paper, I use the term Internet governance to refer to the 

very broad set of issues that have arisen in the international debate about the future of the 

Internet, while I reserve the term management mechanisms for the narrower questions of the 

operation of the structure, units, users, and uses of the resource system. 

As shown on the right side of Figure II-1, the resource system produces beneficial 

outcomes by institutionalizing rules that govern the resource.  There are three broad categories 

of rules that define a resource system. 

 Constitutional rules govern the way the overall resources system is constituted, 
particularly how collective choice rules are defined. 

 Collective choice rules embody the procedures by which the operational rules are 
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changed. 
 Operational rules govern the activities that take place within the borders of the 

resource system.  There are seven operational rules that define the resource system 
by assigning participants to positions that are associated with actions that yield 
payoffs, subject to monitoring and control. 
 
 

The central question posed by North is at the operation level, “just how does it work?”  

It can be answered in terms of Figure II-1 as follows.  The Internet is a resource system in 

which anyone can do anything as long as it comports with the Internet protocols (IP).  The 

protocols create a flow of resource units continuously.  They place no restrictions on content.  If 

there is congestion, the users are told to back off and each knows what needs to be sent to 

complete the communication.  Users have the opportunity to design their uses or operate their 

networks in ways that can deal with the capacity of the system to handle traffic.  Decentralized, 

user-based, local knowledge is allowed to play a large role in the resource system, another 

important characteristic that enables it to produce large benefits.  The success of the system 

encourages the community of users to invest substantially in its maintenance and expansion.  

There may be some uses that the resource system is not well-suited for, but there are always 

work-arounds, and the vast array of activities that it came to support swamped the things it 

could not do precisely because there is so much freedom for users to figure out how to get 

things done. 

The essence of the Internet resource system came to be described as a series of layers configured as 

an hourglass, as depicted in Figure II-2 by the National Academy of Sciences.  The description that has 

become common is that the unique, revolutionary idea of the hourglass is that the protocols and standards 

at the waist enable any network in the bottom strata to communicate with every other network in the 

bottom strata, regardless of the application used, as long as the communication adheres to the protocols 

and standards at the waist.  Interestingly, the hourglass can be described as two sections connected by a 

channel, which better fits the idea of information flows.  The functionality of the hourglass lies in the fact 

that the two sections can contribute to the system functioning as the source of the flow is renewed with 

the turning over of the glass.  This highlights a key characteristic of the Internet. It can be argued that 

networks and applications are strong complements in the creation of a successful resource system, and it 

is fair to say that the success of the Internet resource system reflects the “equal” contribution of the two 

sections – content and networks; hardware and software. 

 2.  Networks as Resource Systems 

 

With the Internet defined as a network of networks, it is not surprising that analysts of the Internet 

governance issue frequently adopt network theory as a framework.  Network theory is virtually identical 

to the analytic framework that I have outlined in this section.  As Mueller described networks, the quality 

of being between market structures and hierarchical structure is an essential characteristic of a network. 

 
A network was said to be based on the relationship rather than the transaction; it was composed 
of longer-term bonds of reciprocity and trust among economic actors that were too stable 

to be classified as market transactions and too loose to be classified as formal hierarchies.84 
The economic advantage of the network flows from the characteristics of the network that 
allow it to utilize local knowledge. 
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Many of the advantages attributed to this form of organization were related to its efficiency in sharing 

and processing information and knowledge.  Networks were characterized as relying on lateral as opposed 

to hierarchical channels of communication, which made it possible to more efficiently exploit 

complementary skills and knowledge dispersed among multiple actors.  As learning and innovation 

vehicles, network organizations compared favorably to “passing information up and down a corporate 

hierarchy or purchasing information in the marketplace” because they facilitated the development of “new 

interpretations” and “novel linkages,” and took advantage of the unique economics of information, in that 

sharing does not deplete it. . . . Based on the preceding discussion, it now is easier to see how the Internet 

triggers an explosion of new kinds of network organization and peer production processes; and also how 

the Internet enables a vast expansion of transnational issue networks or policy networks.85 

Figure II-2: The Internet Hourglass at the Heart of the Resource System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: National Research Council, Realizing the Information Future 3 (National Academy Press 1994), 
available at:  http://www.scientificcomputing.com/news-HPC-Internet-Architectures-Hourglass-Shape.aspx 
(updated version). at 45.
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THE POLITICAL ECONOMY OF COLLABORATIVE PRODUCTION IN THE 

DIGITAL INFORMATION AGE 

INTRODUCTION 

 

 In August 2005, Wired magazine’s cover story stated that collaborative 

production is the near future’s “main event.”86  Wired, marking the 10th anniversary of the initial 

public offering of Netscape, also declared that a revolution was occurring that penetrates to the 

core of daily life with the transformation of consumers into producers.87  Among the evidence of 

this transformation is hyperlinking, which creates the electricity for “ordinary folks to invest 

huge hunks of energy and time into making free encyclopedias, creating public tutorials for 

changing a flat tire, or cataloging the votes in the Senate.”88  Business Week confirmed this 

transformation when it ran a similar story a month later with the headline, “It’s A Whole New 

Web.”89 

In the presence of digital computer/communications platforms, the dramatic growth of 

collaborative activities constitutes the emergence of a new mode of information production based 

on the superior economics of collaborative production.  This new mode of production challenges 

fundamental concepts of the role and function of property and commercial relationships in the 

production of information goods.  However, to develop definitions of and describe the success of 

collaborative production, the definition of public goods and common pool resources must be 

extended.90  This is because although public goods and common pool resources exhibit traits of 

non-rivalry and non-excludability, collaborative goods exhibit characteristics of anti-rivalry and 

inclusiveness.91 In addition, concepts such as commons and non-commodified relations must be 

included to understand fully the dynamics of collaborative production. 

The dramatic success of collaborative networks poses a challenge, not only to the 

dominant economic paradigm, but also to a broad range of received social science thinking.92  

Traditional economic analysis hypothesized that large producers would reap the benefits of 

network externalities by tracking usage and targeting users with a form of cyberspace direct mail 

on steroids combined with instant point and click gratification that would deliver sales of large, 

bundled packages.93  Sociologists feared an acceleration of isolation in the Bowling Alone 

syndrome,94 as the focal point of interaction shifted from the face-to-face physical world to the 

anonymous, fleeting interactions in cyberspace.95  Political scientists, applying the Logic of 

Collective Action, expected collaborative processes to break down under the weight of free 

riders.96 

There is mounting evidence, however, that they were all wrong, as new forms of 

collaboration bind people together in productive, social, and economic relations to produce and 

self-supply an increasing array of micro-products that meet their needs.97  The ever-declining 

costs of digital production and distribution have thwarted the predicted dominance of large 

bundles of information goods.98  Large numbers of producers have seen increasing returns by 

hooking up with large numbers of consumers to sell differentiated products in two-sided markets 

or, better still, by consumers becoming producers in technology-facilitated environments.99  

People are no longer passive participants in the economy, as they were in the media available in 
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the 20th century.100  When offered the opportunity to participate and communicate in the digital 

information age, people quickly accept.101  The potential for collective action was far greater 

than anticipated.102  As a result, group formation has been widespread due to the high value of 

heterogeneity and the ability of people to see and act on shared interests in a non-commodified 

digital space that facilitates communication.103 

To fully understand the emergence of collaborative production, this paper extends 

familiar economic concepts to make an adjustment of the existing economic rationale for 

bringing information ‘under a legal regime of property rights’ to accommodate the notion of 

collaborative production.104  Information products, in the traditional framework of market 

structure, are not simple private goods.  Spectrum is a common pool resource and 

communications facilities are public goods. 

In the structural view of industrial organization105 and the institutional view of 

economics106 adopted in this paper transaction costs play a key role.  Structural analysis teaches 

that when basic economic conditions change as dramatically as they have in the past couple of 

decades, society should not be surprised to find fundamental changes in economic structure, 

conduct, and performance.  Institutional economics focuses on cooperation and transaction costs 

as a challenge to economic systems.107  Institutional analysis argues that in addition to the costs 

of production – the supply-side transformation costs in the economy – transactions are a central 

part of the total cost.  Indeed, transaction costs are of equal, if not greater, importance than the 

transformation costs of production processes, especially when services become the focus of the 

economy. Above all, humans struggle “to solve the problems of cooperation so that they may 

reap the advantages not only of technology, but also of all the other facets of human endeavor 

that constitute civilization.”108 

I. ANALYTIC FRAMEWORK 

A. Traditional Public Goods 

 1. Characteristics of Traditional Public Goods 

 

Economic analysis recognizes that under certain conditions competitive markets do not 

produce socially desirable outcomes.109  In the case of public goods and externalities, the 

problem is not a lack of competition, but the inability of profit-driven market transactions to 

produce the goods or capture the values that best serve society.  Markets with externalities and 

markets with public goods are “not likely to allocate resources efficiently, even though they 

might otherwise be competitive.”110  Externalities occur when the market price does not reflect 

the costs or benefit to the consumer or producer or others, not party to the transaction.111  Public 

goods benefit all consumers, “even though individuals may not pay for the costs of 

production.”112  Both externalities and public goods affect the invisible hand theory in that it 

“may not guide the market to an economically efficient amount of production.”113 

These market failures occur where goods lack the critical characteristics that enable 

transactions in private property.  (See Exhibit 1).  In the neoclassical paradigm, scarcity is about 

rivalry and property is about exclusion.  As Landes and Posner note, “[a] property right is a 

legally enforceable power to exclude others from using a resource.”114  A private good is 



 

42 
 

rivalrous since “consumption by one person reduces the quantity that can be consumed by 

another person”115 and exclusive since “consumers may be denied access.”116 

The central claim for the superiority of private goods is that where resources are rivalrous 

or subtractable, efficiency requires they be devoted to their highest valued use.117  Exclusion 

gives the owner of the resource the incentive to husband the resource, especially where 

investment is necessary to replenish it.118  Market allocation solves the subtractability problem 

by directing resources to their highest value uses.119  The classic “tragedy of the commons” is the 

case where the failure to grant rights of exclusion leads to either under investment in the resource 

or overuse.120  

Exhibit 1: Characteristics of Collaborative Goods 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When rivalry and excludability conditions are absent, the provision of goods in markets 

becomes problematic, particularly for private firms.  Nonrivalry occurs where increased 

consumption of a good by one person does not decrease the amount available for consumption 

by others.121  Here allocation does not promote efficiency, since consumers do not consume 

anything in the traditional sense and there is no scarcity to allocate.  Nonexcludability means the 

consumers are not economically prevented from consumption either because the producer 

surplus is eaten up by the difficulty of exclusion or compensation cannot be extracted from “free 

riders.”122  Exclusion is valueless and there is little incentive to invest. 

This gives rise to the familiar typology of goods shown in the upper right hand quadrant 

of Exhibit 1.  Note that I present the two characteristics as continua to underscore the absence of 
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sharp dividing lines.  Goods are more or less rivalrous and excludable.  There is no precise point 

where they pass from being a private good to a public good. 

A public good exhibits nonrivalry in consumption and nonexcludability.123  When 

producers cannot exclude individuals from consuming their good, the individuals using the good 

for free may withhold their support for the good, seeking a free ride.  Where the costs of 

exclusion are high, the cost may outweigh the value of the good.  This prevents producers from 

providing public goods, even when those goods are beneficial to the public.       

There are additional problems in private provision.  Transactions may not take place for a 

variety of reasons such as excessive transaction costs or the inclination to try to “hold-up” 

transactions, seeking a larger share of the rents.124  There is the “tragedy of the anti-commons” – 

the excessive fragmentation of property rights preventing transactions from taking place.125  In 

this case, which might be considered a condition of excessive rivalry, producers and consumers 

cannot execute transactions as the institutional arrangement creates such huge transaction costs 

and problems. 

Common pool resources (CPR) and their associated governance rules have also received 

increasing attention.126  These resources are non-excludable, but they are rivalrous.  The solution 

to the problems associated with common-pool resources is not necessarily private property, 

though.  “If exclusion costs are comparatively high, common ownership solutions may be 

preferable.”127  The possibility of co-existence of different governance regimes is particularly 

important for common-pool resources because many CPRs incorporate characteristics of private 

and public goods.128  In some instances, this is known as the “comedy of the commons.”129  The 

“comedy of the commons” is the opposite of the “tragedy of the commons” – the notion that 

users of commonly held property such as forests, fisheries, and most notably air, work together 

to ensure that overexploitation does not occur.130 

 2. Traditional Goods and the Technology Sector  

 

Traditional public goods have played a particularly large role in the communications 

space.  For centuries, society has treated communications networks as infrastructural, public 

goods.  However, the distinctively American approach to the provision of these projects was to 

blend private capital with public interest obligations.  Deemed to be “affected with the public 

interest,” privately built communications networks first took the form of common carrier 

regulation and later took on price, quantity, and entry regulation.    

Typically, infrastructure is a large investment that affects many aspects of the economy 

and exhibits substantial economies of scale.131  Costs decline as more people use the 

infrastructure and the value of the economic activity it supports expands.  Given the size of the 

investment and the need to expand consumption over a long period, it is difficult for private 

developers to realize an adequate return on such projects.  The number of suppliers is likely to be 

limited.  A natural monopoly, or at best a duopoly, develops – that is if any producer enters the 

market.   

As an empirical matter, there are five clear linkages between communication 

infrastructure and public goods.  First, infrastructure generates positive externalities by 
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stimulating economic activity; public goods capture externalities that private, market transactions 

cannot.132  Second, as a practical matter, for most of their economic life, infrastructure projects 

tend to be un-congested and non-rivalrous, especially in low-density, low-income areas.133  

Third, traditionally, society makes communications infrastructure a matter of public policy 

because private developers are unlikely to provide needed communication infrastructure 

adequately.134  Fourth, because communications infrastructure networks connect people, the 

value of the network grows as more people connect to it.135  Finally, communications networks 

traditionally receive special treatment from the government with franchises, subsidies, or special 

contracts.136 

B. Collaborative Goods 

 

Although it is certainly possible to analyze communication and information goods in the 

traditional framework of public goods, in the emerging information economy there must be an 

expansion of the underlying economic concepts used to define these goods.137  The emergence of 

collaborative production on a large scale suggests something more, something different from 

common-pool resources and public goods.   

Similar to public goods which represent a collective decision to provide an input for 

communications infrastructure, collaborative production entails a production process in which 

private appropriation of shared resources is accomplished.138  However, collaborative production 

is a continuous direct relationship between producers outside the traditional market place.  It is 

genuine joint production, not the collective supply or management of an input for private 

appropriation.   

Collaborative production goods exhibit traits of anti-rivalry and inclusivity.  The key 

characteristics of collaborative production goods occur where having numerous producers 

participate in the production of the goods increases its value and where the value of the good 

goes up as the number of people who use it increases.  All three examples, discussed in greater 

detail later in this paper, wireless mesh networks, open source software and peer-to-peer 

networks exhibit these characteristics.139   

Anti-rivalry occurs when the use and/or sharing the production of the good by one 

person increases the value of the good to others.140  Inclusiveness occurs when the value of a 

good increases as the number of people using and/or producing the good increases.141  Eric von 

Hippel’s work on user driven innovation and free revealing reinforces the distinction between 

anti-rivalry and inclusiveness.142  He identifies a private/collective good as a good for which 

individuals volunteer to support the supply of the good to the community of producers.143  This 

provides a nuanced difference from a common pool resource in that an independent private 

action produces the resource for the community.144  Innovators freely reveal private effort 

because they can “inherently obtain greater private benefits than free riders.”145  

In the information economy, just as it is necessary to distinguish between anti-rivalry and 

inclusiveness, it is also necessary to distinguish between inclusiveness and network effects.  

Network effects, also known as demand side economies of scale, occur when the costs of 

producing or the benefits of consuming a good spill over onto those who are producing or 

consuming the good, beyond the transaction.146  The benefits of the network effect accrue to 
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members of the network, directly or indirectly.  The classic example of a direct network effect is 

a telephone.  The value of the telephone grows as the number of people on the network increases 

due to the increasing number of reachable people.  The classic example of an indirect network 

effect is software.  The value of an operating system goes up as the number of people using it 

increases because more companies produce applications for it.  Although there is no direct 

connection between the members of the network, the benefits still accrues to network members.   

Frischmann argues for an additional distinction “between network effects and 

infrastructure effect.”147  The externalities of public and social infrastructures are diffuse because 

they “positively affect the utility of nonusers, that is, members of society who are not using the 

infrastructure itself also benefit.”148  Frischmann gives both a social and economic example of 

these diffuse externalities.149  Socially, the increase in political discourse among Internet users 

also benefits non-users.150  Economically, the increase of fertilizer due to an irrigation project 

increasing agricultural output affects distant fertilizer plants.151   

David Reed describes two characteristics of adaptive network architectures in the 

spectrum that parallel the concepts of anti-rivalry and inclusiveness.152  The first characteristic, 

cooperation gain, is the focal point of his analysis.153  Cooperative gain, much like the anti-

rivalry principle identified earlier, is the phenomenon where “[c]ompared to systems of 

dedicated, isolated links, networks provide much more transport capacity at much greater 

transport efficiency…  [creating] major economic benefits.”154  The second characteristic is 

network optionality.155  Network optionality, much like the inclusiveness principle discussed 

above, comprises two network externalities.156  First, the “system-wide option value of flexibility 

in a network scales proportionally to the square of the number of nodes.”157  Second, “the option 

value that accrues due to the ability to dynamically assign capacity depending on shifting 

demand can increase superlinearly as the number of cooperating nodes in a network.”158  Yochai 

Benkler illustrates this when he states that the sharing of spectrum points toward the gain from 

network optionality by stressing the value of expanding “the set of usable combinations.”159  

Property rights are inefficient in the dynamic allocation of spectrum, Benkler argues, because 

“[p]roperty rights in bandwidth inefficiently fence a sub-optimal resource boundary.”160 

Exhibit 1 locates these characteristics of anti-rivalry and inclusiveness as extensions of 

the existing dimensions.  In the rivalry dimension, we start at private goods that exhibit high 

rivalry, which means that use by one subtracts from the use by another.  We move to public 

goods, which exhibit low rivalry, where use by one does not subtract from use by the other.  For 

anti-rivalry goods, we hypothesize the opposite effect, use by one adds to the potential for use by 

another.  In the excludability dimension, we start with private goods, where it is easy to keeping 

people out.  We move to public goods, where excludability is difficulty.  For inclusive goods, we 

hypothesize to the opposite effect – the benefit of pulling people in. 

Information goods are extremely good candidates to be collaborative goods because 

information is “an extreme nonrival good” and an “unusually” non-exclusive good.161  A person 

can only own information if that person keeps the information to himself; once that information 

has been released to the public the person who distributed cannot control who else gains the 

information.162 
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Although information is hard to control, that alone does not guarantee collaboration.  

Collaborative production is not successful just because of weak property rights; there must also 

be benefits to those that participate.163  Collaborative production must increase value to the 

group.  Collaborative production must motivate individuals to participate voluntarily as the 

individuals capture non-rivalrous benefits.  It must allow free revealers to recognize that the 

potential gains of opportunistic behavior will evaporate if the cooperative behavior breaks down.  

Cooperation becomes the rule, rather than the exception.   

The challenges to collaborative goods are also greatly different from those of public 

goods.  In the world of private goods, the problem is the inclination to free ride, to withhold 

payment or support for the provision of public goods, or to overuse the common pool resource, 

even though that may be bad for the public.  In the world of collaborative goods, the challenge is 

to understand the willingness of producers to support or freely reveal innovations that enhance 

shared benefits, even though they do not appear to capture as much private value as they could 

by withholding. 

II. SOURCES OF ECONOMIC ADVANTAGE FOR COLLABORATIVE PRODUCTION IN THE DIGITAL 

AGE  

A. Technological Conditions 

 

In order for anti-rivalry and inclusiveness to dominate, communications and information 

must be available; for example, the areas examined in this paper have been deeply affected and 

benefited mightily from the revolution in computer and communications capacity.  Of equal 

importance are the principles that organize interconnected computers into powerful networks; for 

example, distributed computer capacity able to communicate at high speeds and low cost is a 

platform that allows more readily for collaborative production.164   

Historically, dramatic changes in communications and transportation technology have 

affected society deeply.165  However, the convergence of a highly interrelated set of activities in 

the communications, computer, and information industries in the late twentieth century created 

not merely a new environment in which information is produced and distributed, but also a 

revolutionary change in a wide range of economic activities.166  The digital communications 

platform “links the logic of numbers to the expressive power and authority of words and images.  

Internet technology offers new forms for social and economic enterprise, new versatility for 

business relationships and partnerships, and a new scope and efficiency for markets.”167 

Because society can distribute computing intelligence widely and quickly, society has 

transformed interactivity.168  “As rapid advances in computation lower the cost of information 

production and as the cost of communications decline, human capital becomes the salient 

economic good involved in information production.”169  Users become producers as their 

feedback rapidly influences the evolution of information products.  Society has also been 

transformed as the ability to embody knowledge in tools and software lowers the cost of transfer 

dramatically.170  

Recent analyses of technological innovation have also provided strong evidence that the 

digital communications platform transformed the very fabric of the innovation process.171  The 
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technological revolution altered the information environment to make distributed solutions more 

feasible by fostering the uniquely user-focused character of the communications-intensive 

Internet solution.  Technological advance is also making user-based design an attractive option. 

172  It allows individuals to participate in task portioning and decision-making.173 

The very technologies at the core of this revolution reinforce the dynamic of this change 

because they are platforms within networks.  “A platform is a common arrangement of 

components and activities, usually unified by a set of technical standards and procedural norms 

around which users organize their activities.  Platforms have a known interface with respect to 

particular technologies and are usually ‘open’ in some sense.”174  They are important because 

there are strong complementarities between the layers and each layer sustains broad economic 

activity in the layer above it.175  

Communications and computer industries have always exhibited network effects and 

strong economies of scale.176  Digitization reinforces these economic characteristics because 

economies of scope reinforce economies of scale.  The embedded architecture of the network is 

at least as important as the technological characteristics.  The technologies themselves would not 

be as powerful nor would the effect on the rest of society be as great if the platform had not 

evolved as an “ultrarobust” network.   

B. Economic Advantages 
 

In the digital environment, as described in Exhibit 2, there are three economic advantages 

created by collaborative production: 1) a higher level of sharing resources lowers the 

transformation costs of production; 2) transforming consumers into producers reduces the gap 

between consumers and producers; and 3) there is a greater value on the demand-side as 

participants facilitate and tap the energy of groups forming networks.    

 1. Supply-Side Transformation Resource Savings  
 

The advantage in the transformation process rests on two factors.  First, each set of 

activities accomplishes greater coordination by applying a combination of technological and 

human coordination.177  For instance, mesh wireless communications rely more on embedding 

cooperation in the technology: the algorithms and protocols of communications devices.  Open 

source, in contrast, relies more on human cooperation, greatly enhanced by digital 

communications.  Peer-to-peer networks made up of non-technologists stand between the two.  

Technology does much of the work, but the functioning of the network requires the cooperation 

of the people using it.  Most importantly, these networks survive with varying levels of human 

cooperation and skill.   

Second, in each case, networks share critical resources: spectrum, code, storage, and bandwidth.178  

Sharing requires a process, a principle of cooperation that organizes the critical factors of production.  The 

sharing of resources creates significant efficiencies for the networked activities and confers benefits to the 

collaborating parties.  The capacity of the network expands.  When the benefits are larger, the cost is lower.  

When it is easy to communicate, collaboration is more likely.   
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 2. Transaction Cost Reductions 

 

Collaborative production also produces an economic advantage because it transforms consumers into 

producers.179  Reducing or removing the distinction between user and producer results in substantial 

transaction cost savings.  The distance shortens between what producers produce and what consumers 

consume because the consumer turned producer knows what he wants more than a producer who is not a 

consumer. The consumer’s and producer’s interests are identical as they are the same person.         

Users know what they need and want.  Transferring that knowledge to producers creates inefficiency.  

Producers who are also users and volunteer for tasks that interest them inherently understand the production 

problem more clearly and can produce for their needs more easily instead of for the masses.  They have the 

locally specific knowledge necessary to solve problems.180  There is also an agency problem when 

consumers are not producers.181  When producers are separate from consumers, the producer may not be 

able to meet the needs of individual consumers precisely.  However, when the developer is also the 

consumer, he will act in his own best interest when producing a product.182  
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 3. Demand-Side Value Creation 

 

Collaborative production creates economic advantage on the demand-side due to group formation.183  

This is the demand-side since the size of the network, the number of network members that are reachable, 

and the pattern of interactions dictate the value of the network to the members.  As the value of the network 

increases, the possibilities for communications (and therefore commerce) also increase.  As consumers 

decide which group, and therefore network, to join they also change the group to fit their needs.  This 

increases the value of the group to the consumer even more.     

 

Reed identifies three types of networks that create value (see Exhibit 3).184  First, there 

are one-way broadcast networks.185  Also known as the Sarnoff “push” network, the value of 

one-way broadcast networks is equal to the number of receivers that a single transmitter can 

reach. 186  An example of a one-way broadcast network is the wire service.187  Second, there are 

Metcalfe networks.188  In a Metcalfe network, the center acts as an intermediary, linking 

nodes.189  Classified advertising is an example of the Metcalfe network.190  Third, there are 

Group Forming Networks, also known as Reed Communities.191  In this network, collateral 

communications can take place.192  The nodes can communicate with one another 

simultaneously.193  Chat groups are the classic example of this type of network.194 

Collateral communications expands the possible connections dramatically.  Network optionality, when 

realized in group-formation, generates much greater value than traditional models.  As more people join 

the network, the value of the network increases.195 In addition, networks that “support the construction of 

communicating groups create value that scales exponentially with network size, i.e. much more rapidly than 

Metcalfe’s square law…  [called] Group Forming Networks.”196 

 

Exhibit 3 shows how the value of being part of the network scales as the number of 

members increases.  The Sarnoff value is N.  The Metcalfe value is N2.  The Reed community 

value is 2N.  The key difference between the Metcalfe network and the Group Forming Network 

is multi-way communications.  Group Forming Networks use group tools and technologies such 

as chat rooms and buddy-lists that “allow small or large groups of network users to coalesce and 

to organize their communications around a common interest, issue, or goal.”197  The 

exponentiation increases value very quickly and may cause the number of 

connections/communications to exceed the ability of individuals to maintain them.  Thus, it is a 

theoretical upper limit.  On the other hand, as Reed points out, the formation of even a small 

subset of the theoretically possible groups would dramatically increase the value of the network - 

N3 in Exhibit 3.  Even if not all groups form, the potential value in the option to form groups is 

higher.  The critical point is that to capture the value of group forming networks, the members of 

the network must have the freedom to self-organize groups.  With that freedom, they create the 

groups of greatest value to the users.   

C. Cooperation in a New Age of Collective Action 
 

Since cooperation lies at the core of the emerging mode of production, it is important to 

understand why a new solution to the challenge emerges.  Conventional collective action 

arguments say that a large group is less likely to generate collective goods because each member 

would receive such a small fraction of the benefit that they would lose their desire to produce 

collectively. 198  However, with the emerging collaborative production the opposite is true as 
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seen in open-source software: the larger the group connected by the Internet, the more likely it is 

to have the motivation and resources to create code.199  User-driven innovation causes 

individuals to volunteer, particularly the core group of lead users.200 

The existence of heterogeneous resources available in the network definitely improves 

the efficiency of collaborative responses, but this may not be a necessary condition.  The critical 

condition is the ease of communications.  The Internet, for instance, spawned innovation, as 

participants of group projects were able to work together over long distances and share their 

specific skills in a “seamless process.”201  

Exhibit 3; Value of Traditional and Groups Forming Networks 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: David Reed, “That Sneaky Exponential – Beyond Metcalf’s Law to the Power of Community Building, 

Context, Spring 1999. 

 

New communication technologies allow for reduction in cost of sending information long 

distances, increase “noticeability, and make ineffective communicative networks effective.”202  

Communications technology allows large numbers of people with common interests to interact 

and share information “in a way that undermines many widely held beliefs about the logic of 

collective action.”203  

It may well be that the literature on collective action was always too pessimistic.204   For 

example, the literature that stresses the tragedy of the commons assumes “individuals do not 

know one another, cannot communicate effectively, and thus cannot develop agreements, norms, 
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and sanctions” was never correct in physical space and certainly is not correct in cyberspace.205  

The ability to communicate changes everything – especially when a collective payoff flows from 

cooperation.   

In addition, the recognition of shared interest plays a key role in establishing the necessary cooperation.  

When a monitored and sanctioned system is agreed upon, it “enhances the likelihood that agreements will 

be sustained, they are capable of setting up and operating their own enforcement mechanism.”206  Due to 

the benefits received from cooperation, the effect of breaking those agreements may deter those inclined to 

break the agreements, as it will affect not only the individual, but also the group as a whole.207  Thus, even 

prior to the advent of digital communications platforms, the ability to communicate and exchange 

information was central to the ability to organize around shared interests and take collective action, but the 

capacity to do so has been fundamentally enhanced by the recent technological revolution.    

 III. INTERNAL ORGANIZATION OF DIGITAL PRODUCTION 

A. Supply-side Resource Savings  

 1. Open Mesh Networks 

 

Mesh networks in the spectrum commons exhibit the advantages of collaborative 

production on the supply side.208  As people add devices, the total capacity of the system 

increases due to those devices routing communications throughout the network (see Exhibit 

4).209  Depending on how well these devices share the network traffic, the capacity of each 

device may decline, but at a slower rate than if they did not share communications.210  If the 

graph showed a cost curve, it would show that the cost per unit of capacity is lower for both total 

capacity and on a per station basis in the repeater network.211 

The technologies at the heart of the digital revolution are also at the heart of the 

deployment of open wireless networks in the spectrum commons.  The potential spectrum 

carrying capacity has been the direct beneficiary of the convergence of progress in digital 

technology and the institutional development of networks.212  When users add radios that help by 

cooperating in receiving and forwarding signals, i.e. act as repeaters, carrying capacity of the 

network increases.213  Smart nodes get their expanding brainpower from decentralized 

computational capacity to communicate seamlessly, utilizing embedded coordination 

protocols.214 

 

Smart technologies in mesh networks cooperating to deliver messages also show the 

beginning of anti-rivalry characteristics.215  The ability of each node to receive and transmit 

messages, even when they are neither the origin nor the destination, expands the capacity of the 

network.  This intelligence is the key to mesh networks’ immense capacity.216 

The spectrum commons in which these networks exist exhibits the characteristic of 

inclusiveness, since the more nodes on the network, the greater the value to users.217  The denser 

the nodes in the commons, the greater is the commons’ communications capacity.218  The 

combination of digital technology and network organization has turned the old logic on its head; 

adding users on a mesh network improves performance.219  Mesh networks allow devices to 
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share their resources dynamically, allowing more communications to take place with less 

power.220  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

However, even with new technology, there is still the challenge of how to ensure 

cooperation among users.  Since cooperation is the key to the capacity gain, if users chose not to 

cooperate, the mesh network will not work.221  Therefore, more devices are transitioning to 

“embed coordination” to ensure cooperation.222  For example, radios become smart by 

embedding intelligence – algorithms – that take on the functions necessary to transmit a signal 

after listening to the spectrum and finding available frequencies to use and determining the 

power necessary.223 

 2. Open Source 

 

The digital environment is particularly challenging for the production of goods used to produce other 



 

53 
 

goods and services, called functional information goods, such as software.  This is due in part to people not 

consuming functional goods for their intrinsic value, like viewing a movie, but to meet other needs, like 

writing a document with word processing software.  Because software is a tool that will be used by different 

people in different ways under different circumstances, it is more difficult to design and build than cultural 

goods.224     

Just as mesh networks defy the conventional wisdom of collaboration, so does open 

source.  “[T]he sharing of rich information in real time” deeply affects the basis for collective 

action “because (a) constituents have symmetry of absorptive capacity, and (b) software itself is 

a capital structure embodying knowledge.”225  The capacity of groups to produce open source 

software increases due to the sharing and exchange of information between humans much as 

occurs between devices in mesh networks: collaboration increases capacity and lowers cost (see 

Exhibit 5).226 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The increase in low cost communications and distributed computer intelligence has a 

particularly powerful impact on the ability to produce information products where users are 

technically savvy.227  With a vast array of diverse individuals available to address the complex 

problems of producing software, the human resource pool is expanded.  By drawing from this 

pool, there is an increase of the chances that someone, somewhere will have the necessary skills 

to solve a problem.  By keeping systems open and promoting interoperability, the chances 

increase that the project will have a solution to any problems encountered.  While the 

decentralized approach encourages multiple attempts to solve a problem, there is also the 
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advantage of quickly communicating solutions so that everyone can move to the next problem 

after a solution is found.228 

 3. Peer-to-Peer Networks 

 

As hardware and communications costs declined and larger, faster PC’s penetrated the 

market and larger, video files began to move over broadband connections, both the central 

servers and backbone capacity of the Internet quickly became economic bottlenecks.229  The 

evolving infrastructure of the Internet made it inevitable that users would eventually develop 

software to escape this bottleneck by tapping into the abundant resources available on the 

network’s edges.230  By building a multi-level redundancy and additional communication points 

into the network, the network becomes more robust and scalable.231 

Peer-to-peer networks are part of the evolving communications infrastructure.232  The 

immense carrying capacity of current peer-to-peer networks exists precisely because those 

networks are decentralized.233  The value of decentralized communicating nodes is realized when 

the nodes directly communicate with one another as they allow peer-to-peer networks to be 

efficient, robust, and scalable.234  This open architecture allows for efficient solutions when there 

are scarce resources by exploiting resources that are more abundant.235  Peer-to-peer network 

spread the distribution costs among millions of computers giving “content owners far more 

flexibility in making their works available to the public” and spawning “new business 

applications that utilize distributed computing technology.”236 

While open source software is the collaboration of a few highly skilled individuals 

working together, peer-to-peer networks represent a broader phenomenon. They draw in both 

technical and non-technical participants because of the widespread deployment of devices and 

software capable of simple deployment of peer-to-peer networks allowing non-technical people 

an easy way to join peer-to-peer networks. 237  As with open source software, people must be 

willing to participate, but the level of engagement is much more variable and potentially lower in 

peer-to-peer networks.  However, the level of engagement varies.  On the passive end of 

engagement are peer-to-peer file sharing networks.  These networks only require that participants 

put up and take down files.  At the other extreme, very active collaboration is possible.  Wikis 

require that participants co-produce a document by sequentially editing and or commenting on an 

emerging product.238    

B. Transaction Cost Reductions 

 1. Open Mesh Networks 

 

As technology advances, smart technologies will allow for more transmissions in open 

mesh network due to changes in the frequency, timing, and spacing of transmissions.239  Due to 

the way the network is organized, when transmitters leave the network, the work they were doing 

can be taken over by other transmitters regardless of whether the transmitters are repeaters or 

not.240  Seamlessness is essentially already built into devices, as it is a matter of technical 

protocol.241  As carrying capacity is developed, the full set of physical transactions must take 

place in all cases for the open mesh networks to become dynamic environments.  The embedding 
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of coordination protocols in a commons approach avoids the costs and challenges of negotiating, 

clearing, billing, and enforcing rights that will make transactions more costly.242 

A traditional analysis of such a common-pool resource would focus on the allocation 

costs, external benefits of different rules, and transaction costs.  However, as open mesh 

networks are non-depletable, the only relevant allocation cost is the congestion cost.  Unlike 

traditional common-pool resources, when dealing with open mesh networks, any rules urging a 

restriction of capacity should be suspect and any promoting increases in capacity should be 

preferred.  As discussed above, because open mesh networks are dynamic, the transaction costs 

associated with negotiating clearance rights to transmit are high.243  This challenge will become 

even greater as more transmitters and receivers become mobile.  Solving the transaction problem 

at the physical level and avoiding haggling is over rights is the most attractive solution.244 

 2. Open Source 

 

At the institutional level of open source projects, there is a large base of contributors 

because entry into open source development is easy, free, and casual,245 which allows open 

source participants to tackle complex and diverse projects.246  Many of the programmers of open 

source are also the users of the products.  At the individual level, there are a large number of 

motivations for participating in open source development247 and open source projects allow for 

self-selection of tasks.   

Two aspects of open source help reduce transaction costs.  First, the demand-side 

advantage to open source is that programmers are also consumers.248  This increases the value of 

the product and the “willingness to pay” in a non-commodified sense of contributing time and 

effort to the collaborative.249  Second, the agency costs of separating users from producers 

discussed in the case of open source are, of course, transaction costs.250  In open source, the 

technical skills of the programmer community play an important role.251  von Hippel underscores 

the potentially revolutionary development that flows from the transformation of users into 

producers because users can “build, consume, and support innovations on their own, independent 

of manufacturer incentives” and allows for a “diffusion of innovation by and for users… to get 

what they really want.”252 

 3. Peer-to-Peer Networks 

 

When looking at the transaction cost advantages of peer-to-peer networks, the production 

and distribution of music continue to be the focal point.253  The costs involved with searching for 

music decreases and the information quality received improves.254  This, in turn, reduces the total 

costs and increases demand for music.255  In addition, especially important for the artists, peer-

to-peer networks change how music is produced and distributed256 

Distribution of recorded music over the Internet decreases the costs of producing, 

manufacturing, and distributing music because there is no longer a cumbersome centralized 

distribution system.257  Peer-to-peer networks further reduce costs by lowering record company 

overhead and marketing, which currently account for approximately a quarter of the cost of 

music.258  This eliminates up to three-quarters of the costs; one author notes that while the 
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average price per CD in 2001 was about $17.99, the production cost was about fifty cents and the 

artists only received about twelve cents.259  While some say artists receive more, even those 

authors do not place the amount much higher than a dollar, net of costs.260  Thus, the costs of 

music decrease dramatically by reducing, or even eliminating, the role of intermediaries.  

Distribution of music over peer-to-peer networks allows this decrease as producers of goods and 

services find new ways to deal directly with consumers.  In addition, consumers also are able to 

establish relations with one another, or to become producers in their own right   

C. The Demand-Side Value Enhancement 

 1. Open Mesh Networks 

 

Although the benefit of open wireless networks lies primarily on the supply-side, there are benefits to 

the demand-side.  In order to capture the full benefits of a spectrum commons, people must form ad hoc 

mesh networks.261  To appreciate this, we must understand the devices used in and the creation of ad hoc 

mesh networks (see Exhibit 6).262   

Devices used for open wireless networks will need to detect use of the spectrum, assess 

the quality of service it needs for its own transmission, and ascertain whether transmitting in the 

space available and in the necessary manner can be done without interfering with other 

devices.263  These devices become cognitive as they “identify, remember, update, share 

opportunity information, and exploit the opportunity information with adapted transmission to 

avoid causing harmful interference."264  Exhibit 6 illustrates this concept starting on the bottom 

left and working to the top right: each of the concepts subsumes construction of the one below as 

a complex network.  

To make a cognitive device, one starts with the basic building block of the network: a 

device that uses software, as opposed to hardware, to change its frequencies, power, and 

modulation.265  When one adds sensors and a reasoning system to the device, the device becomes 

cognitive and aware of the rules of the network.266  Embedded logic systems allow them to 

decide when to transmit without breaking the law adding intelligence to the network.267  Mesh 

wireless networks then integrate these devices as access points and relay nodes (repeaters) used 

to support any communication meant for any destination.268 

The group forming value emerges as ad hoc network allow radios to join and leave the 

network.  Therefore, they adapt as necessary, since the “connections are transient and formed in 

an ad hoc as-needed basis” allowing for the development of a “self-healing networking in which 

routing continues in the face of broken nodes or connections.”269  Unlike the networks that 

existed in the spectrum during the twentieth century, cognitive devices in ad hoc networks show 

the ability of human intelligence to build incredibly complex, replicable networks that embed 

coordination.  At the core of the network is the reasoner – “a software process that uses a logical 

system to infer formal conclusions from logical assertions.”270  It works by “inferring statements 

from other statements… represented in a machine understandable way… that allows not only 

first-order logics, but also higher-order, class-based reasoning.”271 
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 2. Open Source 

 

The demand-side values are enhanced with open source because at the core of its success 

is peer-review at both the institutional and individual levels.  Individually, peer review among 

programmers promotes professional development and motivates participation.272  Institutionally, 

peer review promotes quality by vetting output across a large audience.  The reliance on open 

communication through mail lists, websites, Wikis, and collaborative tools helps create an 

environment inductive to peer review.273   

In addition, there is a clear set of group values and norms used to evaluate programs.  Standardization 

and reuse are important.274  Communication is important among all members of the community shown by 

project administrators making frequent releases and builds of programs available.275  Social commitment – 
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a broad category that includes altruism – and ideological motives, such as personal motivation to do a good 

job or a dislike of proprietary code, also come into play.276 

 3. Peer-to-Peer 

 

The demand-side of peer-to-peer networks encourages three different forms of 

relationships between individuals: exchange, viral communications, and collaboration.277  Peer-

to-peer networks foster exchange between equals by the search capability of the network and the 

direct relationships between nodes.  As the capacity for networks to communicate increases, 

peer-to-peer networks exhibit classic demand-side economies of scale.  Viral communications 

and collaboration enhance the ability to market and expand the ability to innovate as shown with 

the new emerging relationship between artists and fans.278  In addition, peer-to-peer collaboration 

can be anonymous, where individuals sequentially add to or modify a product,279 and they can be 

interactive co-production.280   

The demand-side is also changed because the relationship between artists and audiences 

changes.  The hold of the recording companies weakens and their ability to make stars decreases, 

as “there is a greater probability of discovering other high quality music items by lesser known 

artists with the new technology.”281  The ability to sample “is an information-pull technology, a 

substitute to marketing and promotion, an information-push technology.”282  The cost structure 

of the industry changes as it adopts digital technologies.  Performance improves, as “variable 

costs relative to fixed costs are more important for music downloads than for CDs.”283  The 

ability for lesser-known artists to succeed increases due to “a less skewed distribution of sales 

among artists.”284  In fact, we do observe this pattern.  The payoff for artists and society is 

increasing diversity.285  In addition, it creates the opportunity for the artists to gain more from 

“piracy” than the publishers as illegal recordings may create a larger demand for live 

performances as an artist’s popularity increases.286 

IV. CONCLUSION 

 

There is a twilight zone in economics between market failure and market success 

inhabited by public goods and externalities.  Collaborative production, and the goods it creates, 

will play a key role in filling this zone and creating economic growth in the digital age.  The 

location of these goods with respect to traditional economic analysis is clear.  In the industrial 

economy of the 20th century, economic analysis grappled with goods that were non-rivalrous and 

non-excludable.287  However, in the digital economy of the 21st century, computer and 

communications technologies expand the challenge of economic analysis.  Anti-rivalry and 

inclusiveness are critical economic conditions.  The value of anti-rival and inclusive goods 

increases as more users participate freely in their production, consumption, and distribution.288  

By failing to implement policies that allow collaborative production to thrive in group-forming 

networks, society will suffer greatly.     

To avoid this pitfall, it is necessary to understand the broad policy implications of 

choosing a mode of production.  Developing specific policies in a number of areas will promote 

the efficient expansion of collaborative production.  Broad policy goals must be developed with 
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a clear understanding of what implications these goals will have for the telecommunication 

world.  

 A. Broad Policy Goals 
 

Several characteristics of the collaborative mode of production give policymakers reasons 

to support it, including five economic and socio-political characteristics.  First, there is 

accommodating uncertainty.  Decentralized user driven focus has clear advantages in 

flexibility.289  It is less dependent on small numbers of network owners guessing what the 

demands on the network will be.  It avoids large lumpy investment.  It helps to lower the cost of 

updating and versioning.  Flexibility enhances the ability of the structure to accommodate 

uncertainty. 

Second, there is innovation.  The decentralized end-user driven innovation is likely to 

accommodate far more experimentation and innovation.290  As I have shown, the experience of 

unlicensed spectrum in the age of digital technology shows that networked platforms exhibit the 

fundamental characteristic of user-driven innovation and aggressive atomistic competition 

because of its decentralized nature. 

Third, there are incentives and infrastructure.  Centralized networks give network 

operators an incentive and ability to exercise market power, to reduce or control communications 

to maximize private profits.291  The social cost of the exercise of market power in 

communications networks grows because it retards the ability to achieve collaborative gains.292  

In collaborative production systems with embedded coordination, decentralized investment, and 

cooperation gain, this ability to abuse market power is reduced.293   

Fourth, there is the democracy principle.  Although this paper has focused on economic 

issues, there is no doubt that decentralized open networks have desirable political 

characteristics.294  The licensing regime that protected broadcasters excluded people from 

projecting their voices, thus limiting their right to speak.295  Because of the one-way broadcast 

nature of twentieth century electronic mass media, the First Amendment concentrated on the 

ability to hear diverse points of view, also known as listeners’ rights.296  Open wireless and peer-

to-peer networks expand the ability to speak and help ensure First Amendment rights by 

returning them more closely to their original formulation.297     

Fifth, there is the idea of creativity.  There is a socio-cultural benefit in the growth of 

collaborative production independent of the aspect of political expression.298  The pleasure in 

creativity, attributed to the open source coder, is simply an example of the broader principle that 

self-expression through creative production is satisfying.  Similarly, the desire to contribute 

without compensation is strong.  People want to participate in the production of culture. 

B. Communications Policy 
 

This analysis has broad implications for many areas of public policy (see Exhibit 7).  The 

key principle of expanding the flow of information from the ends of the network, the end-to-end 

principle, is the cornerstone of the value creation.  The unimpeded flow of communications is the 

key to collaboration on the supply-side and group formation on the demand-side.  Future 
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allocative and adaptive efficiency will depend upon a pervasive computing environment in which 

the endpoints are mobile.   

Open wireless networks in the spectrum commons are better able to support such activity.  

Massive mobile computing is the future; the Sarnoff broadcasting networks are the past.  A 

progressively expanding swath of unlicensed spectrum should be the main policy.  Unlicensed 

spectrum is not the exception; it should be the rule.  If unlicensed space becomes congested, it is 

necessary to move licensed applications out of the way, especially in the lower frequencies. 

Network neutrality is vital to supporting the economics of collaboration.  Tollgates and 

barriers restrict the flow of information and the ability of groups to form.  Policymakers must 

resist the efforts of incumbents to throttle down the flow of information in the digital 

communications platform.  As long as wire owners have leverage over last mile, middle mile, or 

backbone facilities, they cannot be allowed to undermine innovation in applications and content 

by withholding network functionality or discriminating against content or applications.  

Ironically, the torrent has barely begun and the oligopoly network owners are already 

complaining about bandwidth hogs consuming too much capacity, which will set off a campaign 

to restrict communications by price, or profit maximizing discrimination.  Differentiation that 

utilizes enhanced network functionality is fine; discrimination that denies access to network 

functionalities is not.  Open interfaces that promote seamless communications must remain the 

organizing principle of the network.  The unfettered, many-to-many quality of the network must 

be preserved. 

Exhibit 7: Comprehensive Policy  
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Telecommunications is infrastructure in the digital information age.  More than ever, a 

ubiquitous and adequate communications network that is available, accessible, and affordable for 

all should be the objective of public policy.  Because communications are so central to this 

economy, it is absurd not to have an industrial policy to ensure the achievement of this public 

policy.  Universal service is more important in the 21st century than it was in the 20th because it 

creates a large market. In this network the sources of efficiency and innovation are dispersed 

and, frequently, accidental or surprising.  The next big thing is not likely to come from the 

research and development departments of the incumbents.   

There is a wide range of intellectual property issues that swirl around collaborative production, too 

many to address in this paper.  From the point of view of information flow and communications, content 

owners should not dictate network architecture.  If Hollywood and the music companies have their way, 

they will tag every file, fingerprint every user, and monitor every transaction.  They will do so by forcing 

transactions back through a central server, which undermines the efficiency of exploiting distributive 

resources in peer-to-peer networks. 
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PART II: LEGAL FRAMEWORK AND CHALLENGES  
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HISTORICAL ORIGINS OF PUBLIC SERVICE PRNCIPLES  

GOVERNING DIGITAL COMMUNICATIONS NETWORKS   

 

INTRODUCTION 

The day after the 2012 presidential election, AT&T filed a petition asking the Federal 

Communications Commission to consider how telecommunications would be regulated under the 

Communications Act of 1934 as the architecture of the communications network is transformed 

from primary reliance on analog technology and copper wires to digital technologies and fiber 

optic cable. This has become known as the “sunset” of the public switched telecommunications 

network (“PSTN”). Less than six months later, in response to Hurricane Sandy, Verizon 

announced that it would not repair the copper telephone wires that the storm had destroyed on 

Fire Island. Instead, it proposed to use a wireless, digital service, to provide basic telephone 

service. This triggered an intense debate, as many in the community objected to what was 

perceived to be a significant reduction in the quality of service.299 

What AT&T is asking for and Verizon sought to implement, is a dramatic change in the 

policies and principles that had governed the communications network for over 100 years, a 

change that is tantamount to administrative repeal of the public service principles at the heart of 

the Act. This paper shows that the change is unwarranted and unnecessary. Rather than abandon 

the public service principles that have successfully guided the U.S. telecommunications sector, 

history, law, policy, technology and economics all suggest that the commitment to these 

principles should be affirmed and the scope of the principles expanded in the age of digital 

communications.  

Section I locates the six public service principles that have guided telecommunications 

policy in the U.S. in the long history of the development of transportation and communications 

networks in the capitalist era. Section II shows that pseudo-access competition in 

communications and transportation networks does not support the public service principles. 

These principles must be imposed and enforced externally to ensure that these vital infrastructure 

industries support economic development and democratic discourse in the polity. Section III 

reviews the legal grounds on which the Commission can ensure that the public service principles 

that have guided the successful deployment of the PSTN in the 20th century transfer into the 

public digital communications network (“PDCN”) that is rapidly becoming the dominant means 

of communications in the 21st century.  

I. PUBLIC SERVICE PRINCIPLES IN THE TRANSPORTATION AND COMMUNICATIONS SECTORS 

 

A. ORIGIN OF THE PRINCIPLE THAT ACTIVITIES ARE “AFFECTED WITH THE PUBLIC INTEREST” 

The legal principle that some activities constitute a public service and therefore incur 

obligations in the way they are offered to the public stretches back to the mid-14th century. Over 

the ensuing centuries, the specific activities that are considered to be “affected with the public 

interest” and the nature of the obligations have varied.300 One area where the march of history 

has consistently been to strengthen and expand public service principles, however, has involved 

the means of communication and commerce (see Exhibit I-1).  
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EXHIBIT I-1: THE PROGRESSIVE EVOLUTION OF PUBLIC SERVICE PRINCIPLES IN THE COMMUNICATIONS SECTOR  
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Although the original economic reasons for the idea of a “common” calling disappeared, the 
concept underwent an important transformation. . . . [S]ometime during the latter part of the 
seventeenth century, most trades began to do business generally with the public. 
Accordingly, the idea of a common calling began to lose significance in most kinds of 
business. Certain kinds of businesses, however, most notably common carriers by land and 
water and innkeepers were treated differently. This treatment marks the beginning of the 

idea of a public service company.301 
 

Reflecting this historical and legal pattern of development, discussions that deal with the 

public service principles that govern telecommunications services and attach to 

telecommunications service providers reach back to the 18th century. They point to how the 

common law dealt with services that were provided in the transportation sector. A mid-18th 
century Blackstone commentary described the principle as it applied to innkeepers: 

[I]f an inn-keeper, or other victualler, hangs out a sign and opens his house for travellers, it is 
an implied engagement to entertain all persons who travel that way; and upon this universal 
assumpsit, an action on the case will lie against him for damages, if he without good reason 

refuses to admit a traveler.302 
 

A 1701 court decision that used the blacksmith as an example offered similar reasoning: 

Whenever any subject takes upon himself a Publick [sic] Trust for the Benefit of the rest of 
his fellow Subjects, he is . . . bound to serve the Subject in all the Things that are within the 
Reach and Comprehension of such an Office. . . . If on the Road a Shoe fall off my Horse, 
and I come to a Smith to have one put on and the Smith refuse to do it, an Action will lie 
against him, because he has made Profession of a trade which is for the Publick Good. . . 
One that has made Profession of a Publick Employment is bound to the utmost Extension 

of that Employment to serve the Publick.303 
 

It is important to note that while activities that were associated with transportation, like 

innkeepers and blacksmiths, incurred the public service obligation under common law, the 

underlying transportation facilities actually incurred even stronger obligations under statute. 

Navigation projects, canals, and turnpike trusts, chartered under obligations of providing service 

to the public, were the early vehicles of the emerging capitalist political economy to provide for 

transportation infrastructure.304 Created in the 15th through 18th centuries, and building on 

principles of common law, these were private undertakings with a public franchise to collect tolls 

on the section of a road or waterway whose upkeep was the responsibility of the franchise holder 

as a trustee for the public. Fees were assessed and access provided on a nondiscriminatory basis. 

While different rates could be charged to different types of traffic, discrimination within 

categories was forbidden.305 

Thus, it is historically correct to say that the principle of nondiscriminatory access to the 

means of communications and commerce has been part of the DNA of capitalism since its birth. 

It is analytically important to make this statement strong and broad because the movement of 

goods and ideas is essential to the success of the capitalist economy and the democratic polity.306 

As capitalism was dissolving feudalism, the emerging social order discovered an important new 

social, political and economic function: mobility. Physical and social mobility were anathema to 

feudalism, but essential to capitalism and democracy. Providing for open and adequate highways 

of commerce and means of communications were critical to allow commerce to flow, to support 
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a more complex division of labor, and to weave small distant places into a national and later 

global economy. This principle came to the new world with the Anglo-Saxon settlers who 

ultimately dominated the American continent.307 

B. THE PRESERVATION AND EXTENSION OF PUBLIC SERVICE PRINCIPLES FOR THE 

TRANSPORTATION AND COMMUNICATIONS SECTORS IN THE INDUSTRIAL ERA 

With the rate of economic change accelerating throughout the industrial era, pressures 

mounted on the institutional legal structure that governed nondiscriminatory access to the means 

of communications and commerce. By the late 19th century, direct public responsibility for roads, 

as opposed to franchise trusts, became the norm and provided nondiscriminatory access.308 

Maintaining a network of transcontinental roads became a governmental responsibility, first city, 

then state, then national. Other means of communications and commerce, railroad, canals, 

telegraph, telephone, tended to remain in private hands with substantial public support and public 

service obligations.309 

The institutional structure grappled with the emerging industrial mode of production 

throughout the 19th century, as the nature and scale of economic activity changed. Public service 

obligations on the means of communications and commerce increased.  

It was originally supposed that they [railroads] would add, and . . . they have added, vastly, 
and almost immeasurably, to the general business, the commercial prosperity, and the 
pecuniary resources of the inhabitants of cities, towns, villages, and rural districts through 
which they pass, and with which they are connected. It is, in view of these results, the public 
good thus produced, and the benefits thus conferred upon the persons and property of all the individuals 
composing the community, the courts have been able to pronounce them matters of public 

concern.310 
 

Here there is an interesting contrast between England and the U.S. In England, the 

common law approach allowed central authority to expand rapidly, moving beyond regulation to 

nationalization.311 In the U.S., common law was cabined by constitutional law. Expanding the 

scope of central authority required much more compelling evidence to fit within constitutional 

constraints. It was only when the expanding economy and increasingly complex division of labor 

drove interstate commerce to the heart of the economy that the federal role could expand.312 It 

did so by the end of the 19th century.313 

Moreover, in a typical American pattern, the Interstate Commerce Act did not spring sui 

generis into existence. The field had been well plowed by the states in the American federalist 

system, which had been grappling with and extending their oversight over the burgeoning 

industrial economy. State promotion and regulation of canals and railroads began in the mid-19th 

century and progressed steadily over the course of the century.314 More local utility services—

water, gas, electricity, telephone—were promoted and regulated at the municipal level.315 

The important role of state and local activity in the development of the uniquely 

American institutional approach to public service principles should not be overlooked. Not only 

was the legal field plowed at the state and local levels, but a significant public sector was built up 

to deliver local services in a variety of contexts where the regulated private sector had failed to 

live up to the public service expectations.316 While electronic communications were 
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predominantly privately owned in America, there has been a substantial local public sector for a 

number of utility services, with electricity having one of the larger sectors.  (over a quarter of 

customers served)  The  institutional diversity was important.  

By the end of the 19th century, as the 2nd industrial revolution pushed the scale and 

complexity of the economy to a much higher level and spilled across state borders, law and 

practice had paved the way for the institutionalization of public service obligations. The evolving 

relationship between the private firms delivering these uniquely public services and the state and 

local governments had laid the foundation for the federalization of this policy  

The railroads, which had become the dominant means of commerce and communications 

in the 19th century, were the focal point of economic and legal activity. The recognition of the 

importance of the railroads was the basis for the extension of public service principles:317 

The railroad, as an improved means of communication and transportation, has produced 
indescribable changes in all the manifold transactions of every-day life which go to make up 
what is called commerce. Successful commerce brings prosperity, which in turn makes 
possible the cultivation and development of the graces and attributes of the highest 

civilization.318 
 

The positive contribution of the railroads to economic progress was the primary 

justification for imposing public service obligations, but the harmful effects of failing to provide 

service on a nondiscriminatory basis was the proximate cause of a more direct and aggressive 

enforcement of the public service obligation on carriers. The Cullum Commission Report 

outlined the immense benefit of the railroads, explored the interstate nature of commerce, 

recounted state efforts to deal with railroad abuses and recommended national legislation to 

address a lengthy list of complaints.319 

Electronic communications entered the picture in the mid-19th century and rapidly joined 

the railroads as a critically important public service infrastructure. The state courts that had been 

grappling directly with the new means of communications and commerce drew strong analogies 

between transportation and communications.320 A quote from an 1886 Indiana court case links 

the past to the present: 

[The telephone] has become as much a matter of public convenience and of public necessity as 

were the stagecoach and sailing vessel a hundred years ago, or as the steam-boat, the railroad, and 

the telegraph have become in later years. It has already become an important instrument of 

commerce. No other known device can supply the extraordinary facilities which it affords. It may 

therefore be regarded, when relatively considered, as an indispensable instrument of commerce. 

The relations which it has assumed towards the public make it a common carrier of news, – a 

common carrier in the sense in which the telegraph is a common carrier, – and impose upon it 

certain well-defined obligations of a public character. All the instruments and appliances used by 

a telephone company in the prosecution of its business are consequently, in legal contemplation, 

devoted to a public use.321 

This quote captures the long history of the concept of public obligation that attached to 

services that play the vital role of supporting the flow of commerce and communications. The 

early date of this observation, 1886, is notable, since the telephone had just begun to be adopted. 

Traditional practice did not excuse it from public service obligations because it was new. The 
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quote points to several transportation carriers—stagecoaches, sailing vessels and steamboats—

that were not infrastructure industries and were likely competitive but still were required to 

shoulder public service obligations. Thus, competition did not excuse important activities from 

the public service principles, reminding us that it is the nature of the service, not the conditions 

of supply that creates the pubic obligations. This citation also suggests the dual nature of 

communications networks as both a means of commerce and a means of democratic expression.  

Interestingly, the above legal characterization came the year before the passage of the 

first piece of progressive federal legislation, the Interstate Commerce Act, which underscores the 

clear shift in the approach to nondiscrimination that was about to take place. A quarter of a 

century after the Interstate Commerce Act created a federal, statutory basis for direct oversight 

over the public service principles in the railroad industry, the principles were extended to 

electronic communications, by the enactment of the Mann-Elkins Act of  1910  which placed the 

interstate telecommunications under the Interstate Commerce Act,322 stating: “[n]ow the 

telegraph line and the telephone line are becoming rapidly as much a part of the instruments of 

commerce and as much a necessity in commercial life as the railroad.”323 

C. THE EXPANSION OF THE PUBLIC SERVICE PRINCIPLES DURING THE QUARTER-LIFE CRISIS OF THE 

2NDINDUSTRIAL REVOLUTION  

The Hockett case, decided in 1886, and the other activities around nondiscriminatory 

access and the expanding concept of public service principles (identified in Exhibit I-1) all took 

place in a period that we have called the quarter-life crisis of the second industrial revolution324 

(see Exhibit I-2, above, p. 23), which spans the Progressive Era and the New Deal. What we see 

in those policy changes is the adoption of a new approach to ensuring that important traditional 

principles are preserved as the dominant mode of production in a changing society. This is the 

moment when the  mode of production that is rising to dominance and maturing is asked to 

shoulder the burdens of social goals and public aspirations that are deeply embedded in society. 

And, in a progressive society, it is the moment to move those social goals to a higher level.  

The response to the maturation challenges of the second industrial revolution went well 

beyond simply reaffirming the importance of and commitment to nondiscriminatory access. The 

Progressive Era approach to nondiscrimination exhibited other important characteristics that 

indicate a new, more far-reaching approach, as discussed below. The following are the key 

characteristics that public service principles were to embody in the 21st century:  

1) It shifted from ex post to ex ante regulation of nondiscrimination.325 

2) It layered oversight across sector specific regulation and general antitrust law.326 

3) It introduced the concept of equal access between network operators, thereby 

highlighting the fact that society was becoming a network of networks—a concept that 

the digital revolution would take to a much higher level.327 
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The latter point deserves emphasis. The economic value of interconnection and 

interoperability of networks in a continental economy was compelling. One-and-a-quarter 

centuries ago, in one of the first and most important acts of the Progressive Era at the federal 

level, the United States adopted the Interstate Commerce Act, which shifted the nation from an 

ex post, harm-based theory of nondiscrimination under common law to an ex ante, prophylactic 

theory of nondiscrimination under sector-specific law.328 The approach was first applied to the 

railroads, the dominant means of transportation.329 Twenty-five years later, and in spite of the 

promises of AT&T executives, Vail and Kingsbury,330 the new approach to public service 

principles was extended by statute and statutory enforcement to electronic telecommunication.331 

Private carriers were to provide nondiscriminatory access as a matter of law; individuals did not 

have to prove they had been harmed by the denial of service.332 

The Progressive Era not only shifted from ex post to ex ante oversight of 

nondiscriminatory electronic communications, it layered public ex ante and ex post oversight on 

the industry. Some of the most important federal actions in the telecommunications space have 

been initiated by the Department of Justice (“DOJ”) under the Sherman Act, not the FCC and its 

predecessor agencies, including the consent decree of 1914, the final judgment of 1956, and the 

modification of final judgment in 1984.333 

Moreover, while the Sherman Act is overwhelmingly based on an ex post harm-based 

approach, one extremely important exception involves business conduct that threatens to 

fundamentally alter the market structure to the detriment of competition. In merger review under 

the Clayton Act, the DOJ routinely acts in an ex ante prophylactic manner, blocking mergers that 

raise significant competitive concerns. At roughly the same time, legislation explicitly gave the 

sector-specific, federal regulatory agency oversight over telecommunications mergers.334 In the 

Communications Act of 1934, the Congress required the FCC to review mergers under a much 

broader public interest standard than the DOJ applies.335 Thus, ex ante regulation at the FCC 

including merger review is reinforced by ex-ante merger review at the DOJ and backstopped by 

ex post regulation at the DOJ.  

The quintessential expression of the expanding public service principles and obligations 

of the carriers who make up the PSTN is the Communications Act of 1934. In the first sentence 

of the Act, the purpose is defined as follows:  

 [T]o make available, so far as possible, to all people of the United States a rapid, efficient 
nationwide and world-wide wire and radio communications service with adequate facilities at 
reasonable charges, for the purposes of national defense, for the purpose of promoting 
safety of life and property through the use of wire and radio communications, and for the 
purpose of securing a more effective execution of this policy by centralizing authority 
heretofore granted by law to several agencies and by granting additional authority with 

respect to interstate and foreign commerce in wire and radio communications.336 
 

The commitment was broad and pragmatic, involved wired and wireless communications, 

and recognized the centrality of communications to a number of social goals. The definition of 

the goals was inclusive and evolutionary, and the commitment to the form of governance was  

secondary to the statement of goals. It chose the form of governance that dominated the response 

to the quarter-life crisis of the 2nd industrial revolution—expert agency regulation—but 
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regulation is for the purpose of achieving the goals, not as an end in itself. The public service 

principles broadly stated in the first paragraph of the Act are then given specificity in later titles 

of the Act, as suggested by Exhibit I-2. The arrows in the exhibit show how the broad goals of 

the Act stated in the first sentence are given elaborate in the specific language in the sections of 

Title II.   

D. THE INCREASING NEED FOR PUBLIC SERVICE PRINCIPLES IN THE ELECTRONIC 

COMMUNICATIONS SECTOR OF THE 2ND INDUSTRIAL REVOLUTION 

Is all this concern about nondiscrimination, integration, and universal service, etc., in 

communications necessary? Four hundred years of experience suggested to Progressive Era 

policymakers that it was. The shift from ex post to ex ante and the layering of regulation of 

integration was driven by two factors, both very much akin to the underlying forces that drove 

the broader progressive movement, as summarized in  Exhibit I-3 and discussed below. 

First, the importance of interconnection had grown as the division of labor became more 

complex and the scope of the economy expanded. Alfred Chandler, a preeminent American 

economic historian, described the vital role of transportation and communications in the 

expansion of the economy during the second industrial revolution as follows: 

But of far more importance to the expansion of the factory system was the reliability and 
speed of the new transportation and communication. Without a steady, all-weather flow of 
goods into and out of their establishments, manufacturers would have had difficulty in 
maintaining a permanent working force and in keeping their expensive machinery and 
equipment operating profitably. Moreover, the marketing revolution based on the railroad 
and the telegraph by permitting manufacturers to sell directly to wholesalers, reduced 
requirements for working capital and the risk of having unsold goods for long periods of 
time in the hands of commission merchants. Reduced risks and lower credit costs 

encouraged further investment in plant, machinery and other fixed capital.337 
 

Stone ties Chandler’s observation back to Adam Smith through the important role that 

transportation and communications play in supporting the more complex division of labor:  

In short, the division of labor, as Adam Smith observed, is limited by the extent of the market. 

And the extent of the market is limited, in turn, by the speed, reliability, and cost of 

communications. Rapid and extensive communications, thus, radically transform production as 

well as distribution…. 

The telegraph, in short, was not simply another new invention. Virtually every economic activity 

was significantly affected. Although its commercial capabilities were not recognized in the 

nations of Europe (with the exception of Great Britain), the telegraph in the United States was, 

together with the railroad, critical in the development of national markets.338 
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EXHIBIT I-2: TITLE I GOALS AND TITLES II AND III TOOLS OF THE COMMUNICATIONS ACT 
 

          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

UNIVERSAL SERVICE 

S. 254 (b) Universal Service Principles – The Joint board and the Commission shall base policies for the preservation and advancement of 
universal service on the following principles: 

(1) Quality and Rates –Quality services should be available at just reasonable, and affordable rates. (2) Access to Advanced Services – Access to 
advanced telecommunications and information services should be provided in all regions of the nation. 

S. 254 (c) (1) Universal service is an evolving level of telecommunications service that the Commission shall establish periodically under this 
section, taking into account advances in telecommunications and information technologies and services.  The Joint Board in recommending, 
and the Commission in establishing definitions of the services that are supported by Federal Universal service support mechanisms shall 
consider the extent to which such telecommunications services  

(a) are essential to education, public health or public safety; (b) have, through the operation of market choices by customers, been subscribed to 
by a substantial majority of residential customers; (c) are being deployed to public telecommunications networks by telecommunications 
carriers; and  (d) are consistent with the public interest, convenience and necessity. 

ACCESS FOR PERSONSWITH DISABILITIES 
225: In order to carry out the purpose established under section 1 … the Commission shall ensure that interstate and intrastate communications 
relay services are available, to the extent possible and in the most efficient manner, to hearing-impaired and speech-impaired individuals in the 
United States. 
255: A provider of telecommunications service shall ensure that the service is accessible to and usable by individuals with disabilities, if readily 
available. 
 

 

PUBLIC SAFETY 
229: The Commission shall prescribe such rules as are 
necessary to implement the requirements of the 
Communications Assistance for Law enforcement Act… 
shall include rules to implement Section 105.... that 
require common carriers to require appropriate 
authorization to activate interception of communication 
or access to call-identifying information and to prevent 
any such interception or access without such 
authorization…The Commission shall review the 
policies and procedures.... and shall order a common 
carrier to modify any such policy or procedures that he 
Commission determines does not comply  
Title III: It is the propose of this Act...to maintain 
control of the Unites States over all the channels of radio 
transmission… No person shall use or operate any 
apparatus for the transmission of energy or 
communications… except under and in accordance with 
this act and with a license in that behalf granted and 
under the provision of this Act.  

 

TITLE I 
For the purpose of regulating interstate and foreign commerce in communications by wire and radio so as to make available, so far as possible, to all people of the United States a 
rapid, efficient nationwide and world-wide wire and radio communications service with adequate facilities at reasonable charges, for the purposes of national defense, for the purpose 
of promoting safety of life and property through the use of wire and radio communications…  

INTERCONNECTION AND CARRIAGE 
201: It shall be the duty of every common carrier… to establish physical 
connections with other carriers… through  routes and charges… and 
provide facilities and regulations for operating such through routes… 
All charges, practices, classifications, and regulations for and in 
connection with such communications service shall be just and 
reasonable…  
202: It shall be unlawful for any common carrier to make nay unjust or 
unreasonable discrimination in charges, practices, classifications, 
regulations, facilities or services for or in connection with like 
communications service, directly or indirectly.... or to make or give any 
undue or unreasonable preference…or to subject any particular person, 
class of persons or locality to any undue or unreasonable prejudice or 
disadvantage.  
251: Interconnecting: (a) General Duty of Telecommunications Carriers 
– Each telecommunications carrier has the duty—(1) to interconnect 
directly or indirectly with the facilities and equipment of other 
telecommunications carriers; and (2) not to install network features, 
functions or capabilities that do not comply with the guidelines and 
standards established… 
 

 

CONSUMER PROTECTION 
258: No telecommunications carrier shall 
submit or execute a change in a subscriber’s 
selection of a provider of telephone exchange 
services or telephone toll service except in 
accordance with such verification procedures 
as the Commission shall prescribe. 
 

PRIVACY 
222: Every telecommunication carrier has a 
duty to protect the confidentiality of 
proprietary information of, and relating to 
other telecommunications carriers... and 
customers  

 

EXTENSION OF LINES 
S. 214 (a)…No carrier shall 
discontinue, reduce or impair service 
to a community, unless and until 
there shall first have been obtained 
from the Commission a certificate 
that neither the present nor future 
public convenience and necessity 
will be adversely affected thereby… 
(d) The Commission may after full 
opportunity for hearing, in a 
proceeding upon complaint or its 
own initiative without complaint, 
authorize or require by order any 
carrier, party to a proceedings, to 
provide itself with adequate facilities 
or require for the expeditious and 
efficient performance of its services 
as a common carrier and to extend 
its line… 
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EXHIBIT I-3: ECONOMIC CONDITIONS DICTATE THE NATURE OF EFFECTIVE ENFORCEMENT 
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Second, key changes in society created a need for a change in the mechanisms for 

enforcing the public service principles. The ability of individuals to exercise their rights to 

nondiscriminatory access had been obliterated by the massive increase in size and power of the 

dominant owners of the means of communications and commerce. The suggestion that private 

individuals could effectively assert their rights under common law when confronted with 

massive corporate power and resources, not to mention the legal expertise of the newly created 

corporate general counsels invented by the railroads, was not very credible as stated bluntly by 

the Cullum Committee Report, “The Common law fails to afford a remedy for such 

grievances.”339 

While the focus of attention has traditionally been on the economic factors and forces, the 

social bases of public service principles should also be recognized. Important social values have 

been involved including provision of necessities, appropriate standards of living, the ability to 

participate in modern life, and equality of opportunity.340 Universal service and consumer 

protection can be seen as principles that bridge the social and economic dimensions.341 Just as 

the economic dimension of public service obligations expanded, the broader social values have 

expanded as well, underscoring the progressive nature of expanding public service principles.  

Thus, the economic costs and social injustice of the uneven enforcement of the private 

right to nondiscrimination that would result from massive corporations pursing their private 

interests under common law had become too great for society to tolerate. Policy turned to a 

broader set of multi-layered public service principles imposed by regulation to enforce a broader 

right of access and achieve a higher level of integration. Simply put, the means of 

communications had become so important to the progress and practice of capitalism and 

democracy that, at the moment of ascendance of the 2nd industrial revolution, they were deemed 

sufficiently vital to merit both ex ante and ex post oversight that takes into consideration its 

“merely commercial aspects” and its broadly sociopolitical impacts.342 

E. THE QUARTER-LIFE CRISIS OF THE 3RD INDUSTRIAL REVOLUTION  

The contemporary debate over the public service principles and obligations of the public 

switched network is taking place at roughly the same point in the lifecycle of the 3rd industrial 

revolution, as shown in Exhibit I-2 above. Digital communications have become the dominant 

means of communications. We are living through the quarter-life crisis of the digital revolution 

and we ask how it will shoulder its new responsibilities across a dozen or more important social 

issues. Today, we confront exactly the same questions that society grappled with in the 

maturation of the second industrial revolution. Should public service principles apply to the 

means of communications in the 21st century? Does it merit this close scrutiny? 

History, law, economics and policy make the answer to these questions emphatically 

YES.343 If anything, the commitment should be even stronger and the scrutiny closer in the 21st 

century political economy.  

The convergence of communications and commerce, the increasing importance of 

communications in economic, social and political life, and the more dynamic, interconnected 

nature of the digital economy means the failure of integration can impose greater harm than ever. 
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All of the key, economy-enhancing characteristics that Chandler attributes to the railroad and the 

telegraph in the middle of the 19th century certainly apply to digital communications 

technologies at the beginning of the 21st century with greater force.344 Specifically: 

 For some products that can take a purely digital form, digital technologies 

reduce or eliminate the need for physical distribution networks, which can cut 

the cost of the delivered goods and services by more than one-half.  

 For many physical goods and services, digital technologies transform the 

production process.  

 For all products, digital technologies lower transaction costs and dramatically 

reduce the need for inventory by ensuring a closer (in some cases perfect) fit 

between what is produced and consumed.  

 Even more importantly, digital technologies empower and facilitate innovation 

by the users of the network on a pervasive basis, supporting a dramatic and 

unique transformation of the division of labor. 

 Of equal or greater importance, the increase in citizen participation in political 

discourse made possible by the new means of communications can enrich 

democracy.  

Because of the increasing public benefits of the seamless flow of information and data, 

more than in the past, the harm of failing to adhere to the public service principles is greater and 

the inability of ex post action to remedy it is magnified. In a decentralized economy one never 

knows from where innovation will come or how important it will be.345 

In a profoundly interconnected society that has become a highly recursive system, with 

dynamic, real-time networks, discrimination can be devastating to rapidly evolving, highly 

interconnected activity.346 In digital networks, discrimination can be subtle, but potent. With a 

small number of critical choke points that possess a great deal of vertical leverage and the ability 

to extract massive rents, thereby wasting important resources, the incentive and ability to 

discriminate in these networks is strong.347 

The case for the ex-ante public service obligation is at least as strong when it comes to 

non-economic issues. As digital networks become the dominant means of communications and 

expression, the exercise of political rights becomes dependent on access to and the flow of 

information over those networks. Where basic rights are involved, “replacement” dictates that 

the right is not diminished as the medium of political discourse changes, but also expands on the 

new networks.348 In light of the importance and power of digital communications networks, I 

argue it makes even less sense to rely on ex post regulation than it did a century and a quarter ago 

when it was abandoned by progressive era policy makers.  

However, in making the case for the increased importance of the public service principles 

on the basis of the dynamic, recursive nature of the digital age, I also lay the foundation for 

arguing that the approach to imposing and enforcing the public service principles must evolve as 

well.349 More than five hundred years of history teaches that regulated common carriage is not 

synonymous with public service principles and obligations. On the contrary, for three-quarters of 
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the history of capitalism in the Anglo-American world, nondiscrimination was enforced by 

common law, so we should be open to alternative ways of ensuring nondiscrimination in the 

digital economy, even though we reject the ex post approach.  

The lesson is not that we need to impose the expert agency model exactly as it was during 

the second industrial revolution or during the third industrial revolution. Rather, the lesson is that 

the public service principles need to be preserved, even expanded, to support the high level of 

performance of a networked society, and implemented with a form of regulation that best 

supports the functioning of the new mode of production. The form of regulation needs to fit the 

nature of the networks and develop as they do. The digital communications sector requires a 

more flexible, dynamic ex ante approach to ensuring the implementation of the public service 

principles. Indeed, as  I argue in the next section, it was a decision to replace the common carrier 

approach with a more flexible, less intrusive policy that created an environment that was 

uniquely favorable to the birth and growth digital revolution in communications.  

II. PSEUDO-ACCESS COMPETITION AND UBIQUITOUS, SEAMLESS, INTEGRATION OF 

INFRASTRUCTURE NETWORKS  

As we have seen, competition (or the lack thereof) does not determine whether public 

service principles govern an activity and impose obligations on service providers. The state of 

competition is a factor that should be examined, particularly in the current policy context, where 

one goal of public policy is to promote competition. In this context, the question of whether 

public policy can simply rely on competition to ensure the principles will inevitably arise. As 

discussed in the next section, the 1996 amendments to the Communications Act provide specific 

standards for answering this question. Here I examine how access competition affected 

interconnection in various circumstances in several industries in the U.S.  

A. THE EVIL EMPIRE V. THE BENEVOLENT DESPOT, OR SOMETHING IN BETWEEN  

 

The events of the early competitive period in the U.S. telephone sector are fairly well 

agreed upon. Their interpretation and meaning are not. Two primary theories are offered to 

explain the integrated near-national monopoly that developed. In one view, it was the result of 

AT&T’s nefarious strategy to end competition, using the promise of interconnection to convince 

regulators not to impose severe restraints and to later allow acquisition of the Independents. 350  

From the other view, AT&T saw the benefits of an integrated national monopoly and embraced a 

policy of natural monopoly that was consistent with the underlying economics and the public 

interest.351 

After the expiration of the Bell patents, a short intense period of construction of 

independent phone networks occurred, mostly in areas where AT&T did not to provide 

service.352 Competition in long distance service was much weaker. As shown in Exhibit II-1, at 

the height of the competitive period, ‘Independent’ accounted for over 40 percent of all 

telephone subscribers. During this period, however, 13% of all telephone subscribers (mostly 

businesses) had service from dual networks.  
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Exhibit II-1: Telephone Subscription and Interconnection Patterns In the Competitive Era 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sources: Alan Stone, Public Service Liberalism (1991). Except dual network subscribers, which are from Milton Mueller, Universal 

Service (1998). Percentages are calculated assuming dual networks involve subscribers to AT&T local and an independent. 

 

 

Initially AT&T refused to interconnect with independent networks, but as pressures 

mounted, they reversed course (see Exhibit II-2). Thus, as shown in Exhibit II-2 in 1900 only 4 

percent of independent lines were interconnected; by 1905, 13 percent of independent phone 

subscribers were served by independent companies that interconnected with AT&T and by 1910, 

the number had risen to 53 percent and in 1920 it was 84 percent. The pressures came (1) from 

Independents, who needed access to a long distance network to provide service that could 

compete with AT&T, (2) from local businesses, who disliked the need for dual service, and (3) 

from local regulators who saw duplication as wasteful and the denial of interconnection harmful 

to local interests.  

The dominant carrier, AT&T, agreed to interconnect as part of a strategy that intended to 

restrict competition. The Independents had difficulty agreeing to interconnect with one another, 

particularly to build an independent long distance network to compete with AT&T, which would 

have greatly enhanced their ability to become viable, long-term competitors for AT&T. 

Interconnection with AT&T came at a price. AT&T asserted control over quality and imposed 

the condition that termination of calls in areas where AT&T faced a competitor had to be on the 

AT&T-affiliated local exchange. In other words, AT&T used its dominant position in long 

distance as vertical leverage to advantage its local services.  
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Source: Department of Commerce, Historical Statistics of the United States: Colonial Times to 1970, Part 2 

(Washington D. C., 1975). P. 783) 

 

 

As the states grappled with the problem of lack of interconnection, federal policymakers 

took notice. It was during the competitive era that state regulation was imposed on local 

telephone companies, with one of the causes being the need for dual service and one of the 

consequences being the elimination of competition (See Exhibit II-3). From the peak of access 
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competition with over 40% of subscribers being to non-AT&T companies (and 55% of all 

service territories, since the Independents tended to serve smaller towns and rural areas) the 

Independents shrank to 18% by 1965.  

Exhibit II-3: Competition and Regulation  

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Department of Commerce, Historical Statistics of the United States: Colonial Times to 1970, Part 2 

(Washington D. C., 1975). P. 783);Sources: Alan Stone, Public Service Liberalism (1991).  

 

 

It is difficult to see much difference in the growth of subscribership between the 

competitive and the post-competitive periods, although the institutional changes make it difficult 

to sort out “causality.” The co-linearity of important variables means the competing explanations 

persist and drive analysts toward qualitative historical accounts (see Exhibit II-4). To be sure, the 

entry of Independents extended telephone service to areas where AT&T had chosen not to go, 

but generally avoided head-to-head competition. Ultimately, growth under the monopoly models 

looks quite like growth during the competitive period. Competition did not affect subscription to 

promote universal service.  

B. PSEUDO-ACCESS COMPETITION DOES NOT LEAD TO UBIQUITOUS, SEAMLESS NETWORK 

INTEGRATION 

 

The period of access competition did not produce interconnection. Advocates of 

competition argue that the problem was that there was not enough competition, so the 

Independents still saw their subscriber base as a source of local market power to be exploited. If 

there had been more competition, the theory goes, Independents would have realized the futility 

of separate networks and shared the benefits of interconnecting.  
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Source: Department of Commerce, Historical Statistics of the United States: Colonial Times to 1970, Part 2 

(Washington D. C., 1975). P. 783) 

 

 

The competing telephone companies, as the discussion above demonstrates, failed to 
interconnect because there was too little competition rather than too much competition. 
These companies tried to use local exchanges as strategic bottlenecks in developing 

telephone systems. 353 
 

In this theory, the competitive access approach to interconnection requires not only a 

sufficient number of viable competitors to eliminate the allure of exploiting the local monopoly; 

it also requires vertical separation between local and long distance and vigorous antitrust 

oversight to prevent collusion.  

Separating the exchanges from the companies (or associations) providing long distance 
might have fostered interconnections and prevented the Bell system from establishing a 
monopoly over the national telephone system. Lacking any system-building incentives, local 
exchanges would have had strong incentives to either interconnect with each other or 
interconnect with a common-long distance company. There is no reason to believe that local 
exchange would have foregone these opportunities for mutually advantageous trades. This 
policy would have maintained a quasi-competitive local exchange market and, perhaps, a 
quasi-competitive long-distance market. On the other hand, the incentive to collude between 
competitive local exchanges and between local exchanges and long-distance companies 

might have required vigilant oversight over such an industry.354 
 

The question is not whether there is a range on the supply curve where marginal costs are 

rising, but how many competitors are sustainable when that scale has been reached. The question 

of economic viability of competitors becomes critical.355 Less than a decade after the consent 
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decree required AT&T to interconnect and provide equal access to its long distance network, the 

competing firms that were identified in the decree were on the brink of bankruptcy as the result 

of destructive competition in which rates were driven to non-compensatory levels and asked the 

court to lift the decree so they could merge..356 The Independents were too small to survive, but 

too big to be convinced that they should give up their local market power to join an integrated 

national network. The policy sweet spot of access competition is extremely small and the goal of 

“quasi-competition” is not all that attractive.  

The challenge of finding this policy sweet spot is particularly difficult where there are 

multiple potential sources of vertical leverage and monitoring complex behavior is particularly 

difficult. Not only must policy hope that minimum efficient scale will support enough 

competition to induce integration, but it must prevent vertical integration across a number of 

linked products and police collusion.  

Faced with this improbable scenario in which access competition can be relied on (in 

part) to yield interconnection, an alternative approach is to argue that ubiquitous, seamless 

integration is no longer desirable. Mueller argued that demand side economies of scale and 

advancing technologies change the policy terrain, as suggested by his observation that  

integration is “no longer an unqualified good, as it may have been in the era of Vail.”357 With 

technological change “in the present environment, it is easier to achieve various levels or 

gradations of compatibility and interconnection. Thus, it is unlikely that users will be confronted 

with the stark choice between interconnection and no interconnection they faced in the past.”358 

Underlying this alternative view of interconnection are hypotheses about technology and 

consumer demand. 

As fears about privacy and security grow, and technologies such as voice mail and caller ID 
gain popularity, one can only conclude that today’s users are as interested in controlling and 
restricting access as they are in broadening it. To many people, the indiscriminate intrusion 
of a universal “information superhighway” into their home or business is about as welcome 
as the presence of an eight-lane interstate highway in their backyard.  
 
The typical business card today carriers three or four different user addresses – one each for 
a telephone, a cellular phone, a fax and an electronic mail address, or a pager. There may be 
additional information about internal, enterprise networks. Compared to that, the 
advertisements of the dual service era, in which businesses had to list two different 
telephone numbers, seem simple… Indeed, a large number of users now have two 
incompatible and unconnected “telephones” on their desk. One is the traditional voice 
telephone connected to the PSTN, the other is a computer equipped with Internet voice 
transmission software… 
 
It is possible that technological and institutional difference between the past and the present 
have tilted the social optimum away from integration and toward more tolerance of 

heterogeneity, fragmentation, and competition.”359 
 

The argument is based on several dubious assumptions. Heterogeneity and competition at 

the application layer does not require fragmentation at the physical layer. At the time these 

observations were offered, the Internet almost certainly rode on the public switched network. In 

that sense, they were not “incompatible and unconnected.” In short order, Voice over Internet 
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Protocol (“VOIP”) rendered the two completely compatible and connected. It is the incumbents 

who have historically resisted interconnection and interoperability, that have blocked it on 

occasion and would certainly like to change the terms and conditions of interconnection in the 

digital age.  

The value of ubiquitous seamless integration lies in the optionality of group formation, 

which argues that the value of the  communications network does not lie in who you did talk to, 

but who you could talk to. The problem is that the subgroups of consumers who would like to 

talk to each other are hard to know in advance and the choices of subscribers with whom one 

wants to communicate may not be static. 360  Who you want to talk to may change over time. 

That option value has grown dramatically in the digital age and is reduced by fragmentation of 

networks. Designing networks that cater to individual consumer needs is difficult and would 

result in severe fragmentation. This ignores the transaction costs of knowing which service 

reaches which customers and suppliers.  

The tsunami of data and the sharing of information on social media suggest that users 

value access a great deal more than they value restriction of access. Users would certainly like 

more control of their data, but they clearly want to have and use access. 

C. DEREGULATED NETWORK INDUSTRIES DO NOT EMBRACE SEAMLESS INTEGRATION 

Infrastructure network industries in other circumstances without regulated integration 

suggest that seamless integration is not an outcome to be expected in the marketplace.361 The 

inclination to use local market power to extract rents and undermine competition, rather than 

interconnect was as strong at the turn of the 21st century as it was at the turn of the 20th,where 

deregulation in the airline and railroad industries, made interline movements  the first victims of 

deregulation,  as network operators want to drive end-to-end traffic onto their networks and they 

develop elaborate strategies for doing so.362 In each of the cases of deregulation, the post-

deregulation of the industry looked nothing like the pre-deregulation competition theory 

predicted, yet policy makers are urged to just plow ahead, in spite of the fact that behavior 

contradicts the theoretical basis for deregulation.  

The telecommunications sector is not an exception. The reconstitution of integrated local 

and long distance companies through mergers by firms that also dominate wireless and have joint 

ventures with their closest cable rivals, bears no resemblance to the “sweet spot” that the pre-

divestiture theory identified as the place where quasi-competition might produce “voluntary” 

integration between independent networks. Special access services, which allow competitors to 

interconnect with the wireline telecommunications network, have been a source of constant 

complaint about abuse since the industry was deregulated.363 

The FCC has successfully asserted jurisdiction over roaming charges for wireless 

interconnection.364 In the realm of interconnection, even though the FCC asserted authority to 

compel interconnection, the telecommunications carriers have ignored, pushed the limits of, and 

violated the FCC’s rules in a short period of time, suggesting that absent the public policy 

principles that require integration, it will not be observed.  
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In fact, in each of these network infrastructure industries we observe a period of pseudo-

access competition (quasi-competition is too strong a word).365 Small, “mom and pop,” service 

providers crop up in unserved areas to extend service. Head-to-head competition does not make 

sense to these entrants and is quite rare. Interconnection also is not attractive to them, as they 

guard their local monopoly as a source of potential rents. In order to get going, the small entrants 

rely on inferior technology, offer services on non-compensatory rates, and fail to maintain their 

quality of service. In short order, there is a wave of bankruptcies and buyouts. Advocates of 

competition, ignoring economies of scale and the rigors of minimum efficient scale, wave their 

arms in the air and complain about the evils of concentration.  

This pattern occurred in the railroads (1860s-1870s), telephone (1910s-1930s), cable 

industry (1970s- 1990s) and cellular service (2000-2010).366 Incumbent telecommunications 

carriers strangled competition where it represented a threat, as in the ‘Baby Bell’ approach to 

interconnection with the competitive local exchange carriers after the Act. To the extent there is 

end-to-end seamless integration of infrastructure communications networks, that is the result of 

mandated integration.  

Ironically, a claim that an especially weak form of pseudo-access competition (especially 

weak because it was not head-to-head, intramodal competition, but intermodal competition) 

would discipline market power in broadband access played a key role in leading the FCC to 

misclassify high-speed data transmission as an information service. Pseudo-competition quickly 

gave way to a monopoly, or at best a cozy duopoly in access.367 As shown in the Section III, 

speculation about the possibility of future competition that might develop was a very weak and 

illegal basis on which to pin the future of the public service principles of the Communications 

Act. Congress placed a much higher value on the principles and established a much more 

rigorous process to relax regulation, a process that the FCC mistakenly ignored.  

D. THE INADEQUACIES OF COMMAND AND CONTROL REGULATION TO GUARANTEE PUBLIC 

SERVICE PRINCIPLES IN THE DIGITAL COMMUNICATIONS SPACE 

As noted above, the 20th century approach to promoting the public service principles of 

the communications sector relied on command and control regulation. Some would like to extend 

it, lock, stock and barrel to the 21st century digital network.368 Yet, there are good reasons to 

believe that command and control regulation is not well-suited to the new mode of production. 

Repeating the historic pattern, new enforcement mechanisms are needed.  

First, the dynamic, complex, and interconnected nature of the 21st century economy, 

particularly those sectors touched by digital technologies, makes it difficult for centralized, 

bureaucratic oversight to write and enforce regulation.369 Ponderously slow-moving common 

carriage may have been well-suited for railroad tracks, copper wires, electricity grids, and water 

pipes whose products are relatively homogeneous and static, but it is ill-suited to the dynamic 

digital environment. Given that common carriage was the exception in the long history of public 

service principles we should be open to alternative ways of ensuring nondiscrimination in the 

digital economy, even as we reject the ex post approach.  

The magnitude of the difference between the digital communications space and other 

infrastructure networks is stunning. Two analogies that are frequently made are the highway 
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system and electricity. The former is a public sector undertaking. The latter is a regulated private 

utility. In the five decades from 1960 to 2010, the output of these two infrastructure industries 

increased by more than four-fold. In contrast, the traffic flowing on the Internet has been almost 

doubling every year since 1996. 2011. The increase in the diversity of traffic was also orders of 

magnitude greater than in the other network infrastructure industries as well.  

Second, the legitimacy of the state to exercise authority is weakened in an increasingly 

complex environment, where the complexity is, in part, the result of the enrichment and growth 

of the communications capabilities. The command and control model reflected the passive 

representational pattern of the 19th and 20th century. The command and control regulation rests 

on the assumption of delegation of authority from a passive public to an expert agency through 

institutions of representative democracy. In light of the dramatic increase in communications and 

empowerment at the edge, the traditional approach to democratic participation has become stale. 

The 21st century citizenry is vastly more heterogeneous and active. The borderless, transnational 

nature of the Internet resource system compounds the problem of weakening state authority. 

Because information flows are so fluid and multinational, it is argued that the challenge to 

national authority is well beyond the typical international challenge.370 

The above two factors involve very fundamental economic and political problems with 

command-and-control regulation. These have been compounded by more superficial, but 

important factors. The traditional approach to formal notice and comment regulation was based 

on the belief that expert agencies could do a better job than political bodies like legislatures in 

designing regulation to deal with the day-to-day functioning of industries. Once the regulatory 

agency becomes politicized, it loses its advantage.371 The model of an expert agency relied upon 

to implement broad goals has been undermined by the politicization of the regulatory process. 

Moreover, traditional regulation is not likely to work very well because the ability of the state to 

implement and enforce regulation has been undermined by systematic and persistent defunding 

of regulatory agencies.372 Decades of anti-government and pro-market rhetoric have taken their 

toll. The agencies now lack the resources to do their jobs. In the United States, the number of 

regulatory and antitrust employees per dollar of value they oversee in the economy at large and 

the communications sector is one-fifth the level it was in 1970.373 Compared to profits and 

assets, agency budgets are less than half the level they were in 1970.   

None of these factors is likely to be reversed any time soon. Rather than expending a 

great deal of effort trying to rehabilitate an enforcement mechanism that is not likely to work 

very well, even if it is resurrected, public policy should embrace new approaches to advancing 

and enforcing the expanding set of public service principles.  

E. EXPANSION OF ACCESS IN THE 3RD INDUSTRIAL REVOLUTION: CREATING SPACE BETWEEN THE 

MARKET AND THE STATE 

 

The search for a new model to advance the public service principles without undermining 

the dynamic nature of the core communications resource system of the digital economy need go 

no further than the examples provided by the digital revolution itself. The Internet protocols and 

the development of Wi-Fi are remarkable communications systems based on brutally simple 

obligations of interconnection and integration that are open to all on a nondiscriminatory basis 

and supported by voluntary standards, managed by multi-stakeholder processes that promote 
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interoperability. A key spark is provided by a regulatory decision of guarantee access, while a 

backstop of the threat of further governmental oversight ensures that access is available. 

In both cases, the government had an important role in creating the environment in which 

an entirely new approach to communications could thrive. This is a space that lies between the 

market and the state in the sense that the abuse of power by dominant communications 

companies and government regulators was held in check.  

The Caterfone and the Computer Inquiries launched in the late 1960s ensured that 

nondiscriminatory access to the telecommunications network would extend to the flow of data 

and that innovation in customer premise equipment could flourish.374 The dominant incumbent 

telecommunications carrier despised the idea of a decentralized communications protocol and 

would have quickly throttled it by denying access had they been allowed to, just as they had done 

a century earlier at the start of the telephone age. Without decisive public policy action by the 

FCC, the telecommunications companies might have defeated decentralized communications 

altogether, certainly would have slowed its development down and probably would have 

distorted its growth, if only by forcing the government to regulate the space more intensely. The 

voluntary action of the developers of the new communications protocol to fill the space opened 

by government action was a key ingredient for success. The social institutions they developed 

and used to manage the decentralized network for thirty years deserve close study and deference 

as candidates for the future governance structure of the communications network. 

Caterfone and the Computer Inquiries must be seen as the origin and foundation for a 

significant shift in the thrust of public policy with respect to the communications network. They 

introduce the possibility for innovation at the edge of the network as a primary driver of 

economic activity.375 Once any device can connect and transmit information, individuals are free 

to invent new uses and applications. Functionalities that were monopolized by the network 

operator or, more importantly, never dreamed of by them, become possible. The critically 

important change is to ensure that traffic flows first and shift a heavy burden onto the network 

operator to show that it should not. When the broader digital revolution located an immense 

amount of intelligence (computational power) at the edge of the network with the personal 

computer, the possibilities became virtually limitless.  

AT&T’s desire for centralized control did not go quietly into history. It repeatedly 

complained that services and communications by innovators should be stopped. By resisting the 

attempts of AT&T to burden the decentralization of innovation, the FCC established an 

environment in which innovation at the edge could flourish to become the  driving force for 

economic and productivity growth.  

The mid-1980s spread spectrum rulemaking adopted by the FCC to allow everyone and 

anyone to have access to radio frequencies, which had been considered garbage by the 

commercial users of the public airwaves, subject to simple rules of use, had a similar effect.376 It 

ensured access to an irreplaceable, raw communications resource in the most deregulatory, free 

market approach imaginable, unlicensed, universal access. The private sector concluded, to its 

credit, that a common communications protocol would expand the market and the best approach 

was to create voluntary institutions to adopt and defend those standards. Had they not done so, 

there is a good chance that the government would have stepped in to ensure interoperability, with 
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rules that would have been significantly less friendly to innovation, entrepreneurship, and 

consumers.  

In both cases, the rules were structured in such a way that the government did not have to 

get involved in the day-to-day regulation of behavior. In both cases, because of the deregulatory 

age in which these decisions were made, the presumption was shifted in favor of the freedom to 

act. The incumbent network operators had to show that devices would harm the network, or data 

traffic should not be allowed to flow, which they rarely, if ever were able to show.  

For three decades encompassing the birth, childhood and adolescence of the digital 

communications revolution, Internet traffic flowed freely over the telecommunications network 

(free as in speech, not as in beer) under the Computer Inquiries to devices that were made 

possible by the Carter phone decision. Shifting to an approach that offered ex ante freedom and 

required the powerful incumbent to prove ex post harm to the network, rather than requiring the 

entrants to show ex ante they would do no harm (by offering a simple certification standard and 

process) is a key pillar on which future interconnection policy should stand. 

The model worked precisely because it was located between the market and the state. The 

state used its power to create a space that was free from the worst instincts of both the market 

and the state, and the private actors who wanted to enter that space realized that they needed to 

regulate themselves in a manner consistent with the principle of nondiscrimination, which they 

equated with interoperability. 

Unlike the Internet and the Wifi communities, which engaged in vigorous and effective 

voluntary self-organizing efforts to develop protocols and processes to keep their respective 

spaces open, ,the telecommunications infrastructure network operators had the opportunity after 

the Cable Modem Order with the declaration of the four Internet freedoms, and again after the 

Wireline Broadband Order, and the Network Neutrality Order to follow the model of the IP-

community and the Wi-Fi-community. They could have filled the space opened by the Cable 

Modem and Wireline Broadband Orders with a vigorous voluntary process to demonstrate a 

commitment to the four freedoms. They failed utterly to do so, immediately attacking and 

infringing the principles. History repeats itself; incumbent network operators have never 

willingly conceded constraints on their market power in half a millennium. Forced to operate 

networks in an open access manner, they make the most of it, but they do not create such 

networks. Open spaces like the Internet and Wi-Fi protocols are the meat and potatoes of new 

entrants and entrepreneurs; but anathema to entrenched network incumbents.  

The flexible, multi-stakeholder approach to implementing public service principles that 

are well-defined in statutes, is a challenging process, but one that has proven successful and 

holds much greater potential for success than the alternatives. This approach has been embraced 

broadly by the Internet community and important policymakers. Exhibit II-5drawn from an 

OECD policy Communiqué that U.S. authorities helped to develop and have embracedreflects 

the importance of the public service principles, the vital role that the state plays in implementing 

the principles, and also the desire to have voluntary, multi-stakeholder processes accomplish as 

much of the goals as possible. The key observation here is that striving to use flexible, civil 

society processes as much as possible does not require one to disavow the importance of the role 

of the state in defining and defending the public service principles. 
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Exhibit II-5: Public Service Principles in the Global Context:  

OECD Communiqué on Principles for Internet Policy-Making 

 
We recognized the essential contribution of stakeholders, including business, civil society, the 

Internet technical community and academic institutions, to the ongoing development of the Internet 

and the enrichment of society using the Internet…. 

We emphasized that, in certain cases, public support and investment may be needed to ensure the greatest practical 

availability of these networks in our countries, in particular in rural and remote areas, and that such public 

intervention should support market competition and promote private investment initiatives… 

The roles, openness, and competencies of the global multi-stakeholder institutions that govern standards for different 

layers of Internet components should be recognized and their contribution should be sought on the different 

technical elements of public policy objectives. Maintaining technology neutrality and appropriate quality for all 

Internet services is also important to ensure an open and dynamic Internet environment. Provision of open Internet 

access services is critical for the Internet economy… 

Suppliers should have the ability to supply services over the Internet on a cross-border and technologically neutral 

basis in a manner that promotes interoperability of services and technologies, where appropriate. Users should have 

the ability to access and generate lawful content and run applications of their choice. To ensure cost effectiveness 

and other efficiencies, other barriers to the location, access and use of cross-border data facilities and functions 

should be minimized, providing that appropriate data protection and security measures are implemented in a manner 

consistent with the relevant OECD Guidelines… 

Governments may be able to achieve certain policy goals through flexible, adaptive means by encouraging, 

facilitating and supporting the development of codes of conduct that are supported by effective accountability 

mechanisms… Such co-operative efforts should be balanced and consistent with the applicable legal framework and 

where those co-operative efforts are not forthcoming, other policy options consistent with these principles should be 

considered in consultation with relevant stakeholders… 

Strong privacy protection is critical to ensuring that the Internet fulfills its social and economic potential. Current 

privacy challenges are likely to become more acute as the economy and society depends more heavily on broadened 

and innovative uses of personal information that can be more easily gathered, stored, and analysed… Privacy rules 

should be based on globally recognized principles, such as the OECD privacy guidelines, and governments should 

work to achieve global interoperability by extending mutual recognition of laws that achieve the same objectives. 

Cross-border enforcement co-operation will further protect privacy and promote innovation. Privacy rules should 

also consider the fundamental rights of others in society including rights to freedom of speech, freedom of the press, 

and an open and transparent government.  

Low barriers to entry enabled by the open platform nature of the Internet environment have been crucial to online 

creativity and innovation. Policies and practices should continue to encourage and promote an Internet environment 

which is conducive to launching creative and innovative technologies, businesses, and other endeavours that respect 

recognized legal rights without having to obtain permission or affirmative co-operation from established service 

providers.  

Encouraging investment and innovation in the Internet marketplace requires clearly defined legal rights and a robust 

and fair process to protect those rights, including users’ rights, consistent with the need of governments to enforce 

applicable law. It is important in this regard that governments, industry and civil society work together to foster 

respect for the law and protect fundamental rights. Sufficient government enforcement resources and industry co-

operation should also be available to ensure that Internet-based activities comply with law. Current legislative and 

regulatory provisions could be reviewed to ensure that they can be effectively enforced and are consistent with 

fundamental rights. 

Source: Communiqué on Principles for Internet Policy-Making OECD High Level Meeting On the Internet 

Economy, 28-29 June 2011 
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UNIVERSAL SERVICE: PROGRESSIVE, DEMOCRATIC CAPITALIST POLICY 
 

In this section I argue that the core universal service provisions of the Communications 

Act of 1934, as amended by the Telecommunications Act of 1996, exhibit democratic egalitarian 

principles.  Implementation of the Act left a great deal to be desired in the dozen years after 

1998, but activity has recently shown signs of life. 

A.  THE COMMUNICATIONS ACT, AS AMENDED BY THE TELECOMMUNICATIONS ACT OF 1996 

In Exhibit VII-1 I highlight key principles in bold.  The 1934 Act reflected the 

culmination of progressive policy development that began during the progressive era.  I have 

listed the statements of policy in the order in which they were enacted. The Title I statement is 

from the 1934 Act (later amended to specifically identify groups that suffer from inequality or 

are seen as the target of discrimination: “without discrimination the basis of race, color, religion, 

national origin or sex”).  

The language is broadly inclusive (referring to all people, not just citizens) and 

emphasizes efficiency but bases the standard on a pragmatically progressive goal, adequacy of 

facilities, and reasonableness of charges.  It identifies other important public purposes.   

Sections 201 and 202 were also included in the 1934 Act.  In fact, this language ties back 

to the 1910 Mann Elkins Act which extended the Interstate Commerce Act of 1887 to the 

telephone network (one of the earliest pieces of federal Progressive Era legislation).  

Interconnection of and access to telecommunications networks on rates, terms and conditions 

that are just, reasonable and not unduly discriminatory were at the center of national 

communications policy and remain at the center of the debate over network neutrality.  

The remainder of Exhibit VI-1 is taken from the Telecommunications Act of 1996, which 

went into a great deal of detail.  Again, it can be seen as pragmatically progressive.  It uses terms 

like “reasonable” and “affordable.”  It distinguishes between rural and urban, recognizing that 

the cost of serving rural areas is high, but declares the goal of comparability of service and rates 

nonetheless.   

The level of service is expected to evolve as technology advances.  Other important public 

purposes are specified, including education, health and safety.  The spread of technology through 

market processes first is a touchstone for triggering the obligation to treat services as covered by 

the universal service goals.  The process for defining those services eligible for support is 

consultative between the Federal Communications Commission and the Joint Board, which is 

made up of state regulators.    



 

88 
 

Exhibit VII-1:  The Universal Service Language of The Communications Act as an 

Example of the Application of Democratic Egalitarian Principles  

Title I: For the purpose of regulating interstate and foreign commerce in communications by wire and 

radio so as to make available, so far as possible, to all people of the United States a rapid, efficient 

nationwide and world-wide wire and radio communications service with adequate facilities at 

reasonable charges, for the purposes of national defense, for the purpose of promoting safety of life 

and property through the use of wire and radio communications…  

INTERCONNECTION AND CARRIAGE: 201: It shall be the duty of every common carrier… to 

establish physical connections with other carriers… through  routes and charges… and provide 

facilities and regulations for operating such through routes… All charges, practices, classifications, and 

regulations for and in connection with such communications service shall be just and reasonable…  

202: It shall be unlawful for any common carrier to make any unjust or unreasonable 

discrimination in charges, practices, classifications, regulations, facilities or services for or in 

connection with like communications service, directly or indirectly.... or to make or give any undue or 

unreasonable preference…or to subject any particular person, class of persons or locality to any 

undue or unreasonable prejudice or disadvantage.  

S. 254 (b) Universal Service Principles – The Joint board and the Commission shall base policies for 

the preservation and advancement of universal service on the following principles: 

(1) Quality and Rates –Quality services should be available at just reasonable, and affordable rates. 

(2) Access to Advanced Services – Access to advanced telecommunications and information services 

should be provided in all regions of the nation. (3) ACCESS IN RURAL AND HIGH COST AREAS.--

Consumers in all regions of the Nation, including low-income consumers and those in rural, insular, 

and high cost areas, should have access to telecommunications and information services, including 

interexchange services and advanced telecommunications and information services, that are reasonably 

comparable to those services provided in urban areas and that are available at rates that are 

reasonably comparable to rates charged for similar services in urban areas. 

S. 254 (c) (1) Universal service is an evolving level of telecommunications service that the Commission 

shall establish periodically under this section, taking into account advances in telecommunications and 

information technologies and services.  The Joint Board in recommending, and the Commission in 

establishing definitions of the services that are supported by Federal Universal service support 

mechanisms shall consider the extent to which such telecommunications services  

(a) are essential to education, public health or public safety; (b) have, through the operation of 

market choices by customers, been subscribed to by a substantial majority of residential customers; 

(c) are being deployed to public telecommunications networks by telecommunications carriers; and  

(d) are consistent with the public interest, convenience and necessity. 

ACCESS FOR PERSONS WITH DISABILITIES: 225: In order to carry out the purpose established 

under section 1 … the Commission shall ensure that interstate and intrastate communications relay 

services are available, to the extent possible and in the most efficient manner, to hearing-impaired and 

speech-impaired individuals in the United States. 

255: A provider of telecommunications service shall ensure that the service is accessible to and usable by 

individuals with disabilities, if readily available. 
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The concern about universal service expressed in the 1996 Act was reinforced by a new 

section added to the law, Section 706.  It charged the Commission and the states with the task of 

determining on a regular basis whether the deployment of advanced telecommunications was 

“reasonable and timely.” If deployment was not reasonable and timely, it authorized very broad 

powers for the FCC and the states to take measures to address the problem.  

SEC. 706. ADVANCED TELECOMMUNICATIONS INCENTIVES. 
 
(a) IN GENERAL- The Commission and each State commission with regulatory jurisdiction 
over telecommunications services shall encourage the deployment on a reasonable and 
timely basis of advanced telecommunications capability to all Americans (including, in 
particular, elementary and secondary schools and classrooms) by utilizing, in a manner 
consistent with the public interest, convenience, and necessity, price cap regulation, 
regulatory forbearance, measures that promote competition in the local telecommunications 
market, or other regulating methods that remove barriers to infrastructure investment. 
 
(b) INQUIRY- The Commission shall, within 30 months after the date of enactment of this 
Act, and regularly thereafter, initiate a notice of inquiry concerning the availability of 
advanced telecommunications capability to all Americans (including, in particular, elementary 
and secondary schools and classrooms) and shall complete the inquiry within 180 days after 
its initiation. In the inquiry, the Commission shall determine whether advanced 
telecommunications capability is being deployed to all Americans in a reasonable and timely 
fashion. If the Commission's determination is negative, it shall take immediate action to 
accelerate deployment of such capability by removing barriers to infrastructure investment 
and by promoting competition in the telecommunications market. 
 
 DEFINITIONS- For purposes of this subsection: 
 
(1) ADVANCED TELECOMMUNICATIONS CAPABILITY- The term `advanced 
telecommunications capability' is defined, without regard to any transmission media or 
technology, as high-speed, switched, broadband telecommunications capability that enables 
users to originate and receive high-quality voice, data, graphics, and video 
telecommunications using any technology. 
 
(2) ELEMENTARY AND SECONDARY SCHOOLS- The term `elementary and 
secondary schools' means elementary and secondary schools, as defined in paragraphs (14) 
and (25), respectively, of section 14101 of the Elementary and Secondary Education Act of 
1965 (20 U.S.C. 8801). 
 

B.  DEVELOPMENTS SINCE THE 1996 ACT 

Section 706 was not entered into the U.S. Code in 1996, when the rest of the 

Telecommunications Act of 1996 was.  In 2008, Congress enacted an amendment to Section 706, 

The Broadband Data Improvement Act, and it was codified.  It was much more consistent with 

the concept of a virtuous cycle. Along with the American Revival and Revitalization Act (2009), 

it shifted the focus of universal service policy to recognize the importance of adoption and 

utilization as opposed to the mere availability of digital communications.  It is use that drives the 

virtuous cycle and delivers the vast social benefits of digital communications.    
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The Broadband Data Improvement Act listed a series of findings about the impact of 

broadband, which was the motivation to improve the quality and frequency of the FCC’s analysis 

of broadband deployment under Section 706. 

The Congress finds the following: 
 
(1) The deployment and adoption of broadband technology has resulted in enhanced 
economic development and public safety for communities across the Nation, improved 
health care and educational opportunities, and a better quality of life for all Americans. 
(2) Continued progress in the deployment and adoption of broadband technology is vital to 
ensuring that our Nation remains competitive and continues to create business and job 
growth. 
 
(3) Improving Federal data on the deployment and adoption of broadband service will assist 
in the development of broadband technology across all regions of the Nation. 
(4) The Federal Government should also recognize and encourage complementary State 
efforts to improve the quality and usefulness of broadband data and should encourage and 
support the partnership of the public and private sectors in the continued growth of 
broadband services and information technology for the residents and businesses of the 
Nation. 
 

The following year, in the Broadband Technology Opportunities Act, the Congress 

authorized funds to develop programs to accelerate the deployment and use of broadband.  It also 

charged the FCC with developing a National Broadband Plan.  The substantive issues reflected 

the earlier findings of the Broadband Data Improvement Act.   

The national broadband plan required by this section shall seek to ensure that all people of 
the United States have access to broadband capability and shall establish benchmarks for 
meeting that goal. The plan shall also include— 
 
(A) an analysis of the most effective and efficient mechanisms for ensuring broadband 
access by all people of the United States; 
 
(B) a detailed strategy for achieving affordability of such service and maximum utilization of 
broadband infrastructure and service by the public; 
 
(C) an evaluation of the status of deployment of broadband service, including progress of 
projects supported by the grants made pursuant to this section; and 
 
(D) a plan for use of broadband infrastructure and services in advancing consumer welfare, 
civic participation, public safety and homeland security, community development, health 
care delivery, energy independence and efficiency, education, worker training, private sector 
investment, entrepreneurial activity, job creation and economic growth, and other national 
purposes.  
 
(3) In developing the plan, the Commission shall have access to data provided to other 
Government agencies under the Broadband Data Improvement Act (47 U.S.C. 1301 note). 
 

The Broadband Technology Opportunity Program directly references the Broadband Data 

Improvement Act. The issues that were raised by these two Acts are at the heart of the virtuous 

cycle and go well beyond the 20th century approach to universal service.  Availability of service 
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is a small part of universal service in the digital age; adoption and utilization are much more 

important.  The Broadband Technology Opportunity Program ordered the FCC to develop a 

National Broadband Plan with no finding of untimely or unreasonable deployment. 

The FCC used the concept of the virtuous cycle as the foundation of its National 

Broadband Plan.377  Shortly after the release of the National Broadband Plan, the FCC’s sixth 

Section 706 report concluded that broadband deployment in the U.S. was not “reasonable and 

timely,” triggering the obligation to adopt policies to address the problem.378  This was the first 

report issued after the Broadband Technology Opportunities Act and the first to find that 

deployment of broadband was not timely and reasonable.  This change was of considerable 

significance since, after more than a decade, the classification of broadband as an information 

service had failed to achieve the primary goal of the Act.   A decade may not seem like a long 

time, but in cyberspace, it is an eternity.   

The FCC then defined preservation of the Open Internet as one policy necessary to 

preserve the virtuous cycle.379  The D.C. Circuit Court of Appeals upheld the FCC claim of 

authority based on the concept of the virtuous cycle, although it rejected the specific Open 

Internet rules.380  

As legal background, it should also be noted that in upholding the FCC Universal Service 

Reform order a few months after the D.C. Circuit Court upheld the FCC’s Section 706 authority, 

the 10th Circuit Court of Appeals affirmed that the FCC has authority to implement universal 

service reform under Section 254 of the Act as well as Section 706.381  While the Court affirmed 

the 706 authority, it devoted most of its attention to analyzing (and accepting) the FCC’s 

authority to regulate non-common carrier (information) services that had been swept into Title II 

through Section 254 of the Act.   

Thus, both the concept and authority for the universal service goals of the Act were 

strengthened.  

C. THE CONVERGENCE OF ECONOMICS AND LAW 

In the Open Internet proceeding the FCC proposes to adopt an Open Internet order that 

meets the legal standard the Court laid down under section 706.  It seeks input on other 

approaches that might be necessary or better suited to achieve the goals of the Act.  The policy 

challenge is to preserve the balance between social responsibility and freedom of economic 

action, but to do so in a manner that preserves and enhances the virtuous cycle of the Internet 

innovation system. The solution is not simply to go back to the 20th century regulatory 

institutions, rather it is to evolve those institutions in a manner that preserves their essential 

values and goals but fits the new economic reality.   

The law is converging to the economics.  In ruling on the FCC’s data roaming order, the 

D.C. Circuit Court of Appeals upheld regulations that required dominant firms to offer data 

roaming services but relied on private negotiations, with the FCC exercising “backstop” 

regulatory oversight.     

there is a gray area in which although a given regulation might be applied to common 
carriers, the obligations imposed are not common carriage per se. It is in this realm—the 
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space between per se common carriage and per se private carriage—that the Commission’s 
determination that a regulation does or does not confer common carrier status warrants 
deference. Cf. U.S. Telecom Association, 295 F.3d at 1331–32 (deferring to Commission’s 
interpretation of “common carrier”). Such is the case with the data roaming rule… 
 
True, providers must offer terms that are “commercially reasonable.” But the data roaming 
rule, unlike the voice roaming rule, imposes no presumption of reasonableness. And the 
“commercially reasonable” standard, at least as defined by the Commission, ensures 
providers more freedom from agency intervention than the “just and reasonable” standard 
applicable to common carriers… The rule itself actually spells out sixteen different factors 
plus a catch-all “other special or extenuating circumstances” factor that the Commission 
must take into account in evaluating whether a proffered roaming agreement is commercially 
reasonable…. The Commission has thus built into the “commercially reasonable” standard 
considerable flexibility for providers to respond to the competitive forces at play in the 
mobile-data market. Although the rule obligates Verizon to come to the table and offer a 
roaming agreement where technically feasible, the “commercially reasonable” standard 
largely leaves the terms of that agreement up for negotiation.382   
 

The data roaming order involved the regulation of service that the FCC, for the purposes 

of achieving the broad goals of the Communications Act, defined as non-common carrier, mobile 

services under Title III.  Given the current legal terrain, the Open Internet rules also involve the 

regulation of non-common carrier services -- broadband Internet.  The Commission asserted, and 

the D.C. Circuit Court accepted, the proposition that it could regulate Title I service using 

Section 706. In the ruling the Court pointed to the approach it had approved in the data roaming 

order.383   

These three rulings affect four of the most important public service principles I identified 

in the IP transition docket: interconnection, universal service, non-discrimination and innovation 

at the edge.384 They establish a rich and complex set of legal authorities.   

Above all, they make it clear that the authorities overlap.  A service can fall under more 

than one authority simultaneously and are complementary (in the sense that they trigger different 

tools for different purposes).  Therefore, there is no conflict between asserting authority and 

developing power under each of the Titles and Sections of the Act.  In fact, as I argue below, it 

would be imprudent for the Commission not to pursue all of the authorities it has available. 

In designing the new regulatory structure that puts flexibility and entrepreneurial 

experimentation at the center, we should not forget the successful models developed by the FCC 

also had bright lines.  Where a practice was deemed to pose a fundamental and pervasive threat 

to the freedom to experiment, the Commission took flexibility away.  It controlled the ability of 

the incumbents to do harm, kept them out of information services, and made spectrum available 

on an unlicensed basis.  

The regulatory structure that is emerging for non-common carrier services seeks to 

achieve the goals of the Communications Act, as amended by the Telecommunications Act of 

1996, by allowing more scope for individual initiative (subject to the authority of the 

Commission).  Given the history of the success of Commission policy in supporting the Internet 

innovation system, it makes sense for the Commission to endeavor to stay out of regulating the 
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day-to-day relationships in the space between the market and the state.  In any event, the recent 

court ruling constrains the way it can regulate these services under the current classification. 

Exhibit VII-2 shows the law as defined in the three cases noted above.  It also includes 

another potential source of authority, Title II.  The first policy challenge for the Commission is to 

develop the powers under Section 706 to the fullest extent possible and to evaluate whether that 

is sufficient to achieve the goals of the Act.  If it concludes that the powers are not sufficient, it 

must explore additional powers under Title II.   

Exhibit VII-2: Emerging Structure of Authority and Power Under the Telecommunications 

Act of 1996 

Goal     Authority Power/Enforcement 
Seamless Interconnection   Title III Non-common carrier regulation => 

  individual negotiations subject to factors 

Universal Service   S. S. 254 Title II ETC classification applies 
S. 706b  Independent source of authority 

Reasonable Network Management  S. 706a  An independent source of authority, 
  Transparency      Non-common carrier regulation => 
  Blocking           individual negotiations subject to factors 
  Non-discrimination 
     Title II  Circumstances and actions that require more  

   Power 

The most important point to recognize in taking an “all of the above” approach is that 

there is no conflict between Section 706 authority and the other authorities in the statute because 

Section 706 complements other authorities.  It is the “new” law, layered atop the existing statute 

to accomplish the “additional” goals of communications law expressly outlined in the first 

sentence of the 1996 Act: to “accelerate rapidly private sector deployment of advanced 

telecommunications and information services.”  It applies to telecommunications capability 

wherever it resides in the Act.  Nowhere in the 1996 Act does it say it supplants any existing 

authority, nor did the 1996 Act repeal any existing authority.  The recent court cases have made 

it clear that Section 706 and other authorities can be invoked simultaneously (although they need 

not be).385  While Section 706 authority is extremely broad, the courts have interpreted its power 

as narrow – i.e. restricting it to non-common carrier approaches.  The FCC needs to define the 

power it exercises under Section 706 to the greatest extent possible in order to preserve the 

environment in which the Internet flourished.   

D.  AMBIGUITY IN THE CLASSIFICATION OF HIGH-SPEED DATA TRANSMISSION 

While the law and economics are converging, there remains significant ambiguity in the 

underlying powers and authorities because of the interplay of law and practice.  The FCC faces 

uncertainty in asserting authority and power to protect the virtuous cycle. 

     1. Ancillary Authority Under the 1934 Act  
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The 1934 Act was written in an age in which voice telephony was the primary 

communications activity.  By the 1960s, the growth of data transmission had increased to the 

point where the question of how to treat it arose.  The FCC relied on the doctrine of ancillary 

authority to issue the ruling in the Computer Inquiries.   

Ancillary authority was a legal principle that evolved in regulatory practice and legal 

opinion to deal with a fundamental weakness in Communications law.  The law is static, the 

industry is dynamic.  As communications technology evolves it presents the authorities who have 

the day-to-day responsibility of overseeing the industry with the challenge of determining how 

technological developments affect the goals of the Act and where technological developments 

fall under the Act, if the Commission concludes that development threatened the goals.  The 

Congress provided a very broad and evolutionary remit to the regulatory agency in the first 

paragraph of the Communications Act that could easily support this flexibility. 

A pragmatic approach to jurisprudence, dictated by words like ‘rapid,’ ‘efficient,’ 

‘adequate’ and ‘reasonable,’ allowed flexibility in interpretation and implementation to ensure 

that the agency could pursue the broad goal with ancillary authority.  The court set two primary 

constraints on the ancillary authority of the agency.  The FCC had to show that the ability of the 

agency to achieve the overall goal was being placed at risk by technological developments.  It 

also had to show that the authority it was using, ancillary to the broad goals of Title I, had a 

nexus to the tools the Congress had given the agency specifically in other titles of the 1934 Act.   

     2. Regulatory Flexibility Under the 1996 Act 

It can be argued that the amendments to the 1934 Act adopted by the 1996 Act 

dramatically altered the legal terrain of FCC authority with respect to “adequate facilities” in two 

important ways.  It recognized the importance of flexibility, but adopted a different approach to 

providing it to the agency.  Sections 706 and 254 (discussed above) give the agency the authority 

to evolve regulations in order to address the two key purposes identified in the first sentence of 

the 1934 Act:   

● Section 706 directly addresses the issue of the “reasonable and timely” 

deployment of facilities, thus addressing the goal of adequacy.  The language 

of Section 706 is targeted at advanced telecommunications services, which are 

defined broadly, and uses the key terms from the first sentence of the Act.    

● Section 254 directly addresses the evolution of services with comparable 

functionality at reasonable and comparable charges. 

Section 10 provides another source of flexibility.  It allows the FCC to forbear from 

regulating under Title II, where regulation is no longer “necessary” in the public interest.  While 

the new approach to flexibility in Sections 706 and 254 increases or extends FCC authority, 

Section 10 provides flexibility in the opposite direction, allowing the FCC to forbear from 

regulating if doing so does not jeopardize the goals of the Act or advance the goal of promoting 

competition.  Carriers can ask for forbearance.  Nevertheless, the touchstone of policy is still 

just, reasonable, and in the public interest.  Forbearance hinges on competition achieving goals 

and ensuring public interest is protected.    
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SEC. 10. COMPETITION IN PROVISION OF TELECOMMUNICATIONS SERVICE  
 
(a) REGULATORY FLEXIBILITY- Notwithstanding section 332(c)(1)(A) of this Act, the 
Commission shall forbear from applying any regulation or any provision of this Act to a 
telecommunications carrier or telecommunications service, or class of telecommunications 
carriers or telecommunications services, in any or some of its or their geographic markets, if 
the Commission determines that-- (1) enforcement of such regulation or provision is not 
necessary to ensure that the charges, practices, classifications, or regulations by, for, or in 
connection with that telecommunications carrier or telecommunications service are just and 
reasonable and are not unjustly or unreasonably discriminatory; (2) enforcement of such 
regulation or provision is not necessary for the protection of consumers; and (3) forbearance 
from applying such provision or regulation is consistent with the public interest. 
 
(b) COMPETITIVE EFFECT TO BE WEIGHED- In making the determination under 
subsection (a)(3), the Commission shall consider whether forbearance from enforcing the 
provision or regulation will promote competitive market conditions, including the extent to 
which such forbearance will enhance co33mpetition among providers of 
telecommunications services. If the Commission determines that such forbearance will 
promote competition among providers of telecommunications services, that determination 
may be the basis for a Commission finding that forbearance is in the public interest. 
 
(c) PETITION FOR FORBEARANCE- Any telecommunications carrier, or class of 
telecommunications carriers, may submit a petition to the Commission requesting that the 
Commission exercise the authority granted under this section with respect to that carrier or 
those carriers, or any service offered by that carrier or carriers.  
 
(d) LIMITATION- Except as provided in section 251(f), the Commission may not forbear 
from applying the requirements of section 251(c) or 271 under subsection (a) of this section 
until it determines that those requirements have been fully implemented. 
 
(e) STATE ENFORCEMENT AFTER COMMISSION FORBEARANCE- A State 
commission may not continue to apply or enforce any provision of this Act that the 
Commission has determined to forbear from applying under subsection (a).'. 
 

It is noteworthy that two of the three sources of flexibility are located outside of Title II, 

giving them broad applicability (much like ancillary authority).  Section 706 addresses the entire 

Act.  Section 10 is framed as an amendment to Title I, which applies to the telecommunications 

that are regulated under Title II. It is equally interesting to note that Section 254 explicitly 

reaches beyond Title II to include advanced telecommunications and information services, which 

typically lie outside of Title II.  

The primary implication of this argument is that the legal ambiguity facing the 

Commission is, in several respects, now even greater than before the recent D.C. Appeals Court 

ruling.  First, even if one argues that the Congress laid out a new approach to flexibility for the 

purpose of “reasonable deployment” of broadband, the legal terrain of the other purposes of the 

Act are unchanged.   

Second, Congress took a different approach to universal service, so it is not directly 

covered in the Section 706 legal structure.  The FCC could argue that it should fall under Section 

706, but it would be best to make that argument after it has used its full power and authority 
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under Section 254.  If it invokes Section 706 before it implements Section 254, the court could 

easily argue it is not ripe.  

Third, the 1996 Act did not create an alternative legal structure that gets in the way of 

ancillary authority with respect to the other public service principles of the Act; consumer 

protection, public safety, and consumers with disabilities.  

Making matters even more complex is the fact that the FCC could reclassify High-Speed 

Data Transmission as a telecommunications service.  It could conclude that the information 

service classification was in error or that circumstances have changed to such an extent that the 

information service classification is no longer appropriate.  Since the classification of high-speed 

data was upheld based on agency discretion, the agency can change its mind.  The path to 

“reclassification” is marked by two recent legal signposts that need to be carefully interpreted.   

First, the D.C. Appeals court discussion of the conditions under which the Commission 

can change its mind might apply to reclassification, but it should be noted that Section 706 (and 

Section 254) directly invite a continuous reevaluation of the terrain, so the Commission does not 

have to explain why it is asking questions in the first place.  Reclassification requires the FCC to 

justify the entire exercise, which will lead to trouble if it invokes reasonable network deployment 

or universal service before it has explored the available alternatives. 

Second, the fact that the original decision was upheld under the theory of agency 

discretion means that it can use discretion to reverse the decision.  Flip-flopping to expand the 

Commission’s authority, however, would likely be received very differently than using 

discretion to reduce its authority. Justice Scalia’s dissent that complained about the extreme 

discretion being granted to the Commission signals the danger.386 
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DECISION MAKING IN THE FACE OF COMPLEX AMBIGUITY 
 

The discussion in Part I established that the value of the virtuous cycle is virtually 

incalculable.  Severe damage to the principle would be catastrophic.  This section demonstrates 

that the Commission now faces complex ambiguity in the decision making environment.  

Prudence demands that, faced with tremendous uncertainty and outcomes that are 

incommensurable, the FCC adopt a precautionary principle to prevent the catastrophe, i.e. 

damage to the virtuous cycle.387    

Given two decades of complex ambiguity in this space, it is a mistake to think that any 

one of the sources of power and authority is enough.  A better approach would recognize and 

adapt to the new legal terrain, keep options open, seek to quickly implement new rules and place 

only a specific set of assets at risk.  This will not only keep options open but advance the 

principle of building resilience through redundancy and diversity of authority and power.   

VIII. PORTFOLIO ANALYSIS OF COMPLEX AMBIGUITY 

A. Framework 

How does one make effective decisions in an environment where the occurrence 

(probability) and impact (outcomes) of significant events, actions, or policies are unpredictable 

or unknown?  As shown in Exhibit VII-1, the analysis starts from the premise that decision 

makers are confronted with two dimensions of knowledge that create ambiguity.  In my 

framework ambiguity arises where the decision maker lacks knowledge about both probabilities 

and outcomes.  Complexity arises where ambiguity affects more than one dimension of the 

action or decision.  The two sources of ambiguity create four regions of knowledge: risk, 

uncertainty, vagueness, and the unknown.  Decision makers will encounter different problems 

and challenges in each of the regions.   

The modern underpinnings of this analysis go back almost one hundred years to the 

Knightian/Keynsian discussion, which first distinguished uncertainty from risk.  In the past half 

century, and particularly the past two decades, the effort to map the terrain of knowledge to 

improve decision making has received a great deal of attention in fields as diverse as financial 

portfolio analysis, project management, technology risk assessment, Black Swan Theory, 

military strategy, and space exploration.  Appendix B presents an account of the derivation of the 

framework from these literatures.  Here I summarize the practical advice that one can extract 

from these literatures.   

Risk - hedging to increase rewards:  In some circumstances the decision maker can 

clearly describe the outcomes and attach probabilities to them. Risk analysis allows the decision 

maker to spread and hedge risk by creating a portfolio that balances more and less risky assets, 

particularly ones whose variations are uncorrelated.  
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EXHIBIT VIII-1: AMBIGUITY DEFINED BY FOUR REGIONS OF KNOWLEDGE  

The Regions of Knowledge 

Knowledge About Probabilities of Outcomes 

 

 

 

 

 

 

 
                        Knowledge about Nature of Outcomes 

Strategic Sequencing of Decisions Based on the Map of the Terrain of Knowledge  

    

        

 Risk  Hedge to the     

   edge of flexibility      

           

 Real Options  Choose sequences of  

    hedges to preserve options 

 

 Vagueness   Identify Long term paths that minimize 

     expected costs/maximize value 

 

 The Unknown     Value diversity, prefer options that support  

       multiple assets and add system robustness 

Actions in the Regions  

Region of     Challenge          Strategy Action 
Knowledge   Outcome  Probability 
 
Risk          Known  Known         Hedge Identify the trade-offs between cost and risk.  Spread and  

hedge to lower portfolio risk by acquiring assets that are   

uncorrelated (do not overlap). 

Uncertainty    Known  Unknown      Real Buy time to reduce exposure to uncertainty by hedging 

        Options  to the edge of flexibility and by choosing sequences of hedges  

that preserve the most options.  Acquire small assets with  

short lead times and exit opportunities 

Vagueness     Unknown   Known         Fuzzy Avoid long-term paths that are least controllable. Minimize 

Logic surprises by avoiding assets that have unknown or  

uncontrollable effects. Create systems that can monitor  

conditions and adapt to change to maintain system  

performance. 

Unknowns    Unknown   Unknown         Diversity & Buy insurance where possible, recognizing that diversity 

           Insurance is the best insurance. Build resilience with diversified assets  

by increasing variety, balance and disparity of assets. Fail 

small and early.   Avoid relying on low probability positive 

outcomes and betting against catastrophic negative outcomes. 

Risk: The decision maker can clearly describe 

the outcomes and attach probabilities to them. 

Uncertainty: The decision maker can clearly 

describe the outcomes but cannot attach 

probabilities to them. 

Vagueness: The decision maker may not be able 

to clearly identify the outcomes, but knows that 

the system will fluctuate.   

Unknowns: In the most challenging situation, 

knowledge of the nature of the outcomes and the 

probabilities is limited. 
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Uncertainty - real options to buy time: In some circumstances the decision maker can clearly 

describe the outcomes but cannot attach probabilities to them. Here, the decision maker would 

like to keep options open by not deciding if the wait to decide can yield more information that 

leads to better decisions.  If the decision maker cannot wait then the path chosen should be 

flexible so that it affords the opportunity to deal with the outcomes that occur. 

 

Vagueness – fuzzy logic to adapt to uncontrollable outcomes: In yet another circumstance, 

decision makers understand that the system will fluctuate but may not be able to clearly identify 

outcomes.  Here, the decision maker wants to avoid areas of vagueness.  If vagueness cannot be 

avoided, the decision maker should take an approach that can monitor the condition of the 

system and adapt as it changes.  

The Region of Unknowns – insurance and diversity to avoid or survive surprises: In the 

most challenging situation, knowledge of the outcomes and probabilities is limited.  But even in 

this state of ignorance, decision makers have strategies and policies to insulate the system.   The 

analyst must look deeper inward to the characteristics of the system and identify those that are 

most important.  The decision maker seeks to build robust systems that ensure critical internal 

functions are performed adequately and system viability is maintained under the most trying of 

circumstances.   

Unlike financial markets, where assets tend to be highly liquid, deploying technology 

resources and making regulatory decisions is typically lumpy and illiquid.  So additional advice 

about the sequencing of decisions should be derived from theories of decision making in 

complex, ambiguous situations.   

Hedging against risk is the obvious cornerstone of portfolio building, but it turns out that 

risk is the easiest knowledge to navigate.  Responding to uncertainty, real option analysis 

informs the decision maker about which hedges to buy first.  Assessing vagueness helps identify 

pathways or longer-term sequences of choices to pursue that would avoid uncontrollable effects.  

The general advice in the region of the unknowns is to pursue diversity as a source of robustness.  

This is reinforced by the observation that assets and policies which support multiple 

technologies, contribute to system robustness, or can be shared are particularly attractive.   

Decision makers should examine preferred alternatives based on risk, vagueness, and 

uncertainty to uncover evidence of surprises that may be lurking beyond the area where the 

analysis has shed light.  Ensuring that the system is functional (i.e. has sufficient resources) is 

paramount.  When analyzing sufficiency, time is of the essence.  Long-term predictions are 

extremely ambiguous.  Flexibility requires that options are kept open as long as possible.  The 

time frame for making incremental decisions should only be as long as the longest lead time of 

the options being considered.  If there are preferable options with shorter lead times they should 

be chosen as long as they achieve system sufficiency, since there will be adequate time to bring 

inferior options online later if preferable options are exhausted.   

Unintended consequences are important to consider. One common unintended 

consequence is inconsistency in recommendations from the other three regions.  
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Beyond the existence of an incommensurable outcome and uncertainty, the 

communications sector exhibits several characteristics that make it a particularly good 

environment for decision makers to apply an approach that endeavors to directly deal with 

complex ambiguity.  

● It is a recursive, scalable infrastructure network that is critical to a broad range 

of activities in society.   

● As a result, reliability, interconnection, interoperability, ubiquity, and 

affordability are highly desirable attributes that are the goals of public policy.   

● The communications sector is not only increasingly central to the economy 

but has the unique characteristic of being central to the polity, since it is the 

primary vehicle for speech.  This increases the complexity that decision 

makers face.   

● Regulators are under a great deal of pressure due to the tension between a 

desire to rely on market competition and the need to preserve the network 

attributes deemed to be vital, particularly in the transition from traditional 

regulation to a much lighter regulatory regime.  

● It has undergone recent dramatic changes that disturb the basic economics of 

the sector.  

● It has undergone recent dramatic changes that disturb the basic legal structure 

of the sector. 

The increasingly interconnected, recursive, scalable nature of the digital age creates the 

conditions under which complex ambiguity confronts decision makers with increasing frequency 

and force. The transformation of society by digital communications systems requires a new 

approach to decision making that is better able to deal directly with increasingly complex 

ambiguity.  Widespread recognition and adoption of this approach by society suggests that policy 

makers should have confidence in its prudence. 

B. PORTFOLIO ANALYSIS OF OPTIONS TO PROTECT THE VIRTUOUS CYCLE 

The analytic framework helps to organize knowledge about the situation the FCC faces 

and select the actions that give it the best chance of achieving its goals.  It is a tool that requires 

two critical steps before it can be applied, steps I have provided in the earlier analysis.   

● In order to navigate, you must know where you want to go (Part I).  The 

framework does not define goals.   

● In order to navigate, you must have information about the terrain that is to be 

traversed.  The framework only illuminates the terrain, it does not create it.    

New law requires new practice and norms. The authority and power of the FCC under 

Sections 702, 254, and Section 10 will evolve under the 1996 Act, much as ancillary authority 

evolved under the 1934 Act.  The complex ambiguity of the legal terrain means the Commission 

has options and must chart a course that maximizes its ability to achieve the goals of the Act.  
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Reviewing the history of these issues from the point of view of universal service goals, 

we can identify a complex set of interrelated questions that must be answered to give the 

Commission maximum capability (legal power) to achieve the goals (see Exhibit VIII-2).  The 

situation facing the Commission easily qualifies as one of complex ambiguity.  It must win both 

authority and power by demonstrating why and how it needs to exercise authority over specific 

actors.  It must make these showings for each of the purposes of the Act. 

Exhibit VIII-2: Complex Ambiguity in FCC Authority  

Source of   Regulatory Reach (Effectiveness)    Prospect of Denial of  
Authority         Authority/Power 

  Why   Who & What How   Authority     Power 
Title I ancillary Accomplish general  Information  Regulation has a    Bleak       Difficult 
  purposes of the Act providers nexus to Title II    (two losses)  (non-common 

authority                              ’96 Act         carrier rule  
                may limit     may apply) 

Section 706 Inadequate or  Anyone  Anything that has a nexus Clear        Unclear 
  unreasonable     to deployment finding,          (narrow 
  deployment    but is not core common          non-common 
       carrier-like rule          carrier rule) 

Title II  Meets Common  Common Title II regulations for Difficult         Clear w/ 
  Carrier definition  carrier  which the Commission  (change          authority 

has not chosen to forbear    of mind)        ‘96 Act may  
        limit 

Section 254 Meets universal service Telecom or  Eligible    Unclear         Clear w/ 
  definition   Information  Telecommunications          authority 
     service    Carrier (ETC) rules 

providers perhaps others 
 

The choice of which authority to invoke requires an examination of three key constraints 

on authority: the need to justify its exercise, the scope of its reach in terms of who will be 

regulated, and the nature of the tools of regulation the Commission will have at its disposal.  The 

court cases make it clear that those constraints deeply affect the ability to use authority to 

achieve the goal.  Exhibit VII-3 evaluates four potential sources of authority to enable the FCC 

to achieve the goal of a Broadband Network Compact. 

One should also consider the prospects of prevailing in the claims of authority and power.  

An approach that has little chance of being upheld despite being attractive from the perspective 

of why, who, and how to regulate may be inferior to an approach that is less attractive in terms of 

authority and power but has a much higher probability of being upheld.  Portfolio analysis is 

based not only on the calculation of expected payoffs (probability of success x value of 

outcome), but more importantly on combining assets to achieve the maximum expected outcome 

from a portfolio by balancing risk and reward and the correlation between the risks.   

Exhibit VIII-3 presents my evaluation of the current lay of the land in terms of power and 

authority.  Needless to say, the nooks and crannies of the new legal terrain are going to be 

explored in excruciating detail over the near future.  My goal at present is to map out the major 

features of the terrain so that the largest obstacles can be negotiated. 
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Exhibit VIII-3: The New Terrain of Legal Authority & Power Under the 1996 Act 

AUTHORITY 

     Weak   Unclear    Strong 
P Weak    Ancillary Authority     706 Transparency 
O     (Cabined by the       (weak but could be stronger) 
W     1996 Act) 

E Unclear       Title II with forbearance  706 Network Management 
R         (Hard to get, has limitations) (power undefined) 

Strong        254 Universal service 
         (Yet to be decided, but  

Significant potential) 

 

Handicapping court rulings on authority and/or power in the current environment 

involves unknown unknowns.  Pointing to that region of the terrain of knowledge may have 

gotten Secretary of Defense Rumsfeld in trouble, but it aptly describes the fog of war and the 

current legal and judicial terrain of decision making that the FCC confronts.  While the decision 

maker should be attuned to the possibility of big positive surprises, the one thing that should be 

avoided is unnecessary exposure to catastrophic negative surprises.    

Simply put, don’t get yourself in the Fourth Quadrant (Unknown/Unknowns)… the most 
obvious way to exit the Fourth quadrant is by “truncating,” cutting certain exposures by 
purchasing insurance, when available… Avoid Optimization; learn to love redundancy… 
one can buy insurance, or construct it, to robustify a portfolio… Avoid prediction of small-
probability pay offs.388   
 

In Exhibit VIII-4 I evaluate the outcomes and prospects for each of the policy 

implementations to achieve the goals of the Act. The graph in Exhibit VIII-4 locates each of the 

major options, with reward defined as the effectiveness of the power to implement the element of 

the network compact.  Effectiveness is the ability of power that has been authorized to achieve 

the goal.  Risk of failure is the likelihood of being upheld on both authority and power.  I provide 

the primary cause of the location as defined by the negative rating (i.e. low effectiveness or high 

risk of failure).  I identify the strategic action for each in bold.  Each approach has a different 

value.   

This analysis indicates that the FCC needs a nuanced, multi-pronged strategy.  Applying 

the principles of strategic decision making to the terrain on which the FCC treads, I conclude that 

the prudent strategy should: 

● Assert the FCC’s independent authority and see it explore the powers it has 

under several of the key, new Sections of the 1996 Act to create a robust 

portfolio of tools to pursue the core goals of the Communications Act. 

● Maximize the power of transparency under Section 706 to promote 

competition and provide consumer protection.  

● Develop regulation of reasonable network management to the greatest extent possible under 

Section 706. 
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● Implement effective universal service mechanisms under Section 254.  

● Explore Title II with forbearance (Section 10) for those goals of the Act that cannot be 

accomplished under the authorities and powers of Sections 706 and 254, particularly for  

public safety, privacy, consumer protection, and consumers with disabilities. 

Exhibit VIII-4: Strategic Response to Ambiguity of Power and Authority  

 
Legal Basis   Effectiveness of   Strategy/Action 
    Authority  Power 
Title I 
   Section 706 
        Transparency  High  Low  Strengthen remedy 
        Network Management  New, unclear Constrained Test limits of power 
   Ancillary Authority  Rejected   Shrunk by  Give it a rest, examine 
    by D.C. court ’96 Act  potential for areas where 
 
Title II goals impacted  Requires mind  High, but Pursue for primary goals  
     Universal Service     changing limited by ’96 Act fill gaps left by 706  

    Consumers with disabilities   Potentially high  

    Consumer protection       

     Competition  
     Gaps in Network management 
 Left by 706  

         
 

C. EVALUATING PROSPECTS OF SUCCESSFULLY EXERCISING AUTHORITY 

     1.  Ancillary Authority 

Efforts to develop the new tools in the Act have the highest probability of success 

because they are most likely to be seen as implementing the will of Congress as interpreted by 

the courts.  Title I ancillary authority is now the least promising of the strategies for network 

neutrality.  The basic conditions for an ancillary authority argument may still be strong, but the 

law has changed.  The prospects for Title I ancillary authority have been dramatically reduced by 

two defeats at the Appeals Court level and the strong argument made for Section 706 by the 

court.  In this view, Section 706 is an important part of a new Congressional approach to 

affording the FCC broad powers to develop tools to achieve the goals of the act.  Congress gave 

a specific grant of authority to the Commission in the case where the most important goals 

(adequate facilities recast as reasonable and timely deployment) are not being achieved.  The 

biggest mistake made in reclassification may have been the assumption that ancillary authority 

existed.  Ancillary authority may fare better for the other goals of the Act that are not addressed 

by the new approach to flexibility. 

     2. Section 254 

It is worth pursuing with great vigor the question of whether Section 254 provides an 

independent grant of authority to pursue policies that “make available to all Americana” both 

“advanced telecommunications and information services.”  It not only keeps options open, but 

advances the principle of building resilience through redundancy and diversity of authority and 

power.  Given two decades of complex ambiguity in this space, it is a mistake to think that any 
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one of these sources of power and authority is enough.  It can be argued that universal service 

could comfortably reside under all three authorities and, given its importance in the Act, should.  

Title II classification affords access to the traditional common carrier powers, Section 254 

affords the ability to address information services, and Section 706 provides a range of 

regulatory approaches not available under Title II or Section 254.      

     3. Section 706 

Section 706’s authority to impose transparency requirements has been upheld.  While this 

is not viewed as very effective, it certainly could play an important role.  The first FCC action to 

enforce non-discrimination after the information service classification was initiated by a third 

party discovery of discriminatory behavior that was taken up by the mass media and evolved into 

an official complaint.  The FCC’s Open Internet Order includes measures to rapidly deal with 

complaints from the public.  Crowdsourcing enforcement and mobilizing public opinion could 

have a significant impact on High-Speed Data Transmission service providers.389  The 

Commission could beef these processes up, demand rigorous transparency, and encourage public 

involvement. Augmenting the transparency function creates diversity within the portfolio since it 

is a unique source of power.        

Developing multiple sources of authority is a key strategy.  It creates robustness.  I 

consider Sections 706 and 254 to be closer to the efficient frontier because they represent new 

authority that has yet to be developed.  The limitation that the court placed on the power that can 

be exercised pursuant to 706 authority is unclear, however (a new source of ambiguity). The 

Court’s reasoning that the FCC cannot use the regulatory authority conferred by Section 706 in 

any way that resembles common carriage is “new” law.  The FCC can seek to overturn it on 

appeal or explore what it means with a new order that attempts to implement it.  The latter is a 

superior strategy; testing the limits of “new” law with concrete rules keeps the option open to 

appeal later while seeking to secure as much power as possible.  Moreover, the constraints 

placed on Section 706 power for purposes of network management need not apply to Section 

254, since 254 has an independent basis of authority within Title II.   

     4.  The Option of Reclassifying Broadband as a Telecommunications Service 

It can be argued that the ongoing legal conflict over network neutrality was triggered by 

the decision to classify broadband as an information service.  This was not seen as undermining 

the Commission’s ancillary authority to regulate network practices at the time, but for several 

reasons the solution is not to “just reclassify.”   

First, the controversy antedates that decision in the form of the open access debates of the 

late 1990s.  It is also much wider than classification since Section 706 applies no matter how it is 

classified.   

Second, given our experience since the passage of the 1996 Act, it is a mistake to claim 

that reclassifying high-speed data transmission as a telecommunications service is easy or likely 

to succeed.  Title II now involves not only a change of mind, but a new classification of data 

transmission, which was never classified as a Title II telecommunications service.  The fact that 

it is perceived as having a high value should not cloud the independent judgment of its prospects.   
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Third, there remains the distinct possibility that it would have less value than is generally 

assumed because of the past flexibility in Title II and the weakening of Title II by the 1996 Act.  

As discussed above, Title II relies on ambiguous terms like ‘not unjust,’ ‘unreasonable’ and 

‘unduly discriminatory.’ 

Fourth and perhaps most importantly, the general approach to utility-common carrier 

regulation is challenging from the point of view of the Internet innovation system and the 

virtuous cycle.  Utility-common carrier (Title II) regulation is about homogeneity and stability.  

It thrives in static environments and, inevitably, reinforces the stasis of the environment because 

it operates best by creating silos with categories of producers and consumers, definitions of 

acceptable behavior, and permissions required to act.  These service category “do’s don’ts” are 

hashed out in administrative proceedings and court cases that can span years or even decades.  

The cost of delay can be ignored because the sector is so static.   

Digital communications networks are the antithesis of common carrier 

telecommunications networks. They thrive on diversity and prosper only where dynamic change 

is the key to success.  The essence of utility regulation is antithetical to the experimentation, 

innovation and entrepreneurship that has been the hallmark of the digital economy.  In a dynamic 

environment, the costs of delay and the value of lost services – innovation that is never brought 

to market – are severe.  Greenstein’s description of how experimentation worked makes this 

point clear, because nothing precluded this unanticipated use from growing, grow it did… The 

growing use of Wi-Fi raised numerous unexpected technical issues about interference, privacy, 

and rights to signals. Nevertheless, they did not slow Wi-Fi's growing popularity?  

In the utility-common carrier approach everything is precluded until it is permitted and 

problems immediately end up at the Commission for adjudication.  “Brutally simple” bright lines 

that opened the way to entrepreneurial behavior are what worked in the past, not detailed 

regulation of behavior.       

Nevertheless, preserving the option of Title II can be an important strategic asset (threat) 

to energize the Title II proceeding on the basis of the Commission trying to achieve the goals of 

the Act under the court ruling as best it can.  Ultimately, the Commission may have to invoke 

Title II selectively (with forbearance) or reverse the information service classification of high-

speed data transmission in order to effectively pursue the goals of the Act. This adds 

significantly to the policy portfolio.  The argument will be easier to make after all the other 

avenues have been exhausted. It will also be more compelling to make these arguments when all 

of the Title II authorities and powers affected by the information service classification are in 

play.   

Thus, this analysis also suggests why the use of Title II authority should be selective and 

targeted.  The Communications Act gives it the flexibility to do so in the form of regulatory 

forbearance (Section 10).  This does not mean the “bright line” cannot be drawn, it means they 

must be carefully drawn.  The FCC needs to implement the substance of process for network 

neutrality that fits the economic reality of the digital economy. 
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THE LEGAL FOUNDATION FOR PUBLIC SERVICE PRINCIPLES TO GOVERN 

THE DIGITAL COMMUNICATIONS NETWORK 

 

This section shows that the FCC has the tools to maintain and advance the public service 

principles of the communications network as it transitions from 20th century time-division 

multiplexing (“TDM”) switching facilities to 21st century Internet protocol (“IP”) switching 

facilities. Its ability to maintain and advance these principles has been made more difficult by an 

initial decision that appears to have placed its authority to implement the Communications Act 

for advanced telecommunications services in doubt, but that is a reversible error.390 

The FCC ended up in the wrong place because it took the wrong approach to a narrow 

consideration of only one of the public service obligations of telecommunications carriers. 

Consideration of the full range of issues and the full body of evidence demonstrates that there is 

strong legal, historical, policy, technological, and economic evidence to support the classification 

of high-speed data transmission as a telecommunications service. Thus, when considering the 

full range of policy issues raised by the petitions to sunset the PSTN, classifying high-speed data 

transmission would not be a matter of “reclassifying” high-speed data transmission as a 

telecommunications service; it is more a correction of its partial misclassification as an 

information service.  

III. ADVANCED TELECOMMUNICATIONS SERVICES ARE TELECOMMUNICATIONS SERVICES 

THAT ARE GOVERNED BY THE PUBLIC SERVICE PRINCIPLES OF THE ACT 

 

As noted above, the goals of the Communications Act of 1934, referred to as the public 

service principles or public interest obligations of telecommunications carriers include 

integration (nondiscriminatory interconnection and carriage), universal service, public safety, 

access for people with disabilities, consumer protection, and protection of consumer privacy. The 

goals are stated in the first sentence of the Communications Act and the statute links those goals 

directly to the tools for achieving them, which are laid out in Titles II and III. In these subsequent 

Titles, Congress not only defined the public interest goals with precision, it also identified the 

specific tools and procedures that the Commission should use to accomplish them. The 

Telecommunications Act of 1996 reaffirmed the commitment to these goals and strengthened 

them in several ways. 

AT&T’s petition to sunset the PSTN reveals the fundamental flaw in the approach taken 

by the FCC to the definition of services since the passage of the Telecommunications Act of 

1996. In updating the Communications Act of 1934, Congress embraced the framing of the 

definition of services and the approach to regulation that had been developed by the FCC and the 

courts over the previous quarter of a century. Congress explicitly intended for the public service 

principles to apply to the evolving telecommunications environment by defining 

telecommunications services, “regardless of the facilities used” to deliver service to the public.391 

 

  



 

107 
 

In affirming and expanding the commitment to universal service, Congress stated that 

“the Joint Board and the Commission shall base policies for the preservation and advancement of 

universals service on the following principles.”392 Among these was access to advanced 

telecommunications and information services.393 The definitions clause of the Universal Service 

section declares that “[u]niversal service is an evolving level of telecommunications services that 

the Commission shall establish periodically under this section, taking into account advances in 

telecommunications and information technologies and services.”394 The next section, entitled 

“Access by persons with disabilities,” was tied to this definition of telecommunications services. 

The close fit between the language of the statue and the underlying technology led the court in the 
initial test of the definition of telecommunications service applied to cable modem service to conclude 
that, as a matter of law and policy, high-speed data transmission is clearly a telecommunications service, 
stating: 

Among its broad reforms, the Telecommunications Act of 1996 enacted a competitive 
principle embodied by the dual duties of nondiscrimination and interconnection. See 47 
U.S.C. § 201 (a)… § 251 (1) (1)… Together, these provisions mandate a network architecture 
that prioritizes consumer choice, demonstrated by vigorous competition among 
telecommunications carriers. As applied to the Internet, Portland calls it “open access,” 
while AT&T dysphemizes it as “forced access.” Under the Communications Act, this 
principle of telecommunication common carriage governs cable broadband as it does other 
means of Internet transmission such as telephone service and DSL, “regardless of the 
facilities used.” 47 U.S.C. § 153(46). The Internet’s protocols themselves manifest a related 
principle called “end-to-end”: control lies at the ends of the network where the users are, 
leaving a simple network that is neutral with respect to the data it transmits, like any 
common carrier. On this the role of the Internet, the codes of the legislator and the 

programmer agree.395 
 

 

A. PROVIDING FOR FORBEARANCE FROM REGULATION 

The Telecommunications Act allowed the Commission to forebear from applying specific 

rules in specific circumstances, if it found that those rules were no longer “necessary in the 

public interest” to accomplish the goals of the Act.396 It never contemplated that the Commission 

would give up its authority to adopt policies to achieve the goals. Yet that is exactly what has 

happened because the Commission mishandled the distinction between information services and 

the telecommunications facilities that communications carriers use to deliver those services “to 

the public for a fee.”397 

In outlining the conditions under which the FCC could forbear from regulation, Congress 

was precise and identified the public service principles as touchstones. The statute requires the 

Commission to ensure that key public service principles will be protected. It invokes the key 

nondiscrimination and consumer protection language from section 201, as well as a broader 

concern about consumer protection, as the following language from the statue makes clear:  

(a) REGULATORY FLEXIBILITY- Notwithstanding section 332(c)(1)(A) of this Act, the 
Commission shall forbear from applying any regulation or any provision of this Act to a 
telecommunications carrier or telecommunications service, or class of telecommunications 
carriers or telecommunications services, in any or some of its or their geographic markets, if 
the Commission determines that--  
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(1) enforcement of such regulation or provision is not necessary to ensure that the charges, 
practices, classifications, or regulations by, for, or in connection with that 
telecommunications carrier or telecommunications service are just and reasonable and are 
not unjustly or unreasonably discriminatory; 
(2) enforcement of such regulation or provision is not necessary for the protection of 
consumers; and  
(3) forbearance from applying such provision or regulation is consistent with the public 
interest. 
(b) COMPETITIVE EFFECT TO BE WEIGHED- In making the determination under 
subsection (a)(3), the Commission shall consider whether forbearance from enforcing the 
provision or regulation will promote competitive market conditions, including the extent to 
which such forbearance will enhance competition among providers of telecommunications 
services. If the Commission determines that such forbearance will promote competition 
among providers of telecommunications services, that determination may be the basis for a 
Commission finding that forbearance is in the public interest. 
(d) LIMITATION- Except as provided in section 251(f), the Commission may not forbear 
from applying the requirements of section 251(c) or 271 under subsection (a) of this 

section.398 
 

This framing very carefully and explicitly separates the public service principles from the 

competitive aspirations of the Act. Subsection (b) allows the promotion of competition to meet 

subsection (a)(3), but subsections (a)(1) and (a)(2) must also be met. Moreover, there are some 

provisions that are not subject to forbearance.  

B. THE TORTUOUS ROUTE TO MISCLASSIFICATION OF HIGH-SPEED DATA TRANSMISSION 

The strong continuity of the 1996 Act and the regulatory framework that had developed 

over the quarter century before the amendments to the 1934 Act were adopted provides an 

important context for the tortuous route that the FCC took to the misclassification of high-speed 

data transmission as an information service. As shown in Exhibit III-1, the classification of mass 

market, high-speed data transmission service has been up in the air for over a decade.  

To begin with, the definition of high-speed data transmission service as an information 

service rested on a theory of “contamination,” i.e., that the combination of telecommunications 

and information services in a “bundle” turns the whole bundle into an information service. This 

was a reversal of long-standing Commission policy and the regulatory structure that provided the 

model for the 1996 Act.399 Previously, the presence of telecommunications in the bundle created 

a telecommunications service. 

The issue was first litigated before the Ninth Circuit Court of Appeals in 1999, in 

Portland v. AT&T, when Portland attempted to impose conditions of nondiscrimination on cable 

modem service. The court concluded that the underlying service was a telecommunications 

service, which should be subject to the nondiscrimination provisions of the Act.  
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Exhibit III- 1: The History of a Close Call, The Regulatory and Judicial Treatment of Mass-Market, High-speed Data 

Transmission SERVICE HAS Been up in the Air for Over a Decade 

 

Year Event Implications for Current Classification Review 

   
1998 Stevens Report Ambiguous on Classification 

1998 Public Interest Groups Petition for Title II Classification  Need for Nondiscrimination demonstrated 

2000 Portland v. AT&T Cable: 9th Circuit Court of Appeals finds cable  Title II Classification asserted    

 modem service involves telecommunications is subject to Title II  

2000 FTC imposes commercial access condition on AOL-Time Warner  Concern about bottleneck provider expressed 

2002 FCC issues Cable Modem Declaratory Order classifying Cable   Need to address Communications Act principles affirmed 

2003 Brand X v. FCC – 9th Circuit Court of Appeals affirms its Information Service rejected; telecommunications affirmed  

 Portland v. AT&T and overturns Cable Modem order  

2004 Chairman Powell declares Four Internet Freedoms Importance of Non-discrimination,  Consumer protection affirmed 

2005 FCC uses Title II authority to investigate undue discrimination  Importance of Non-discrimination affirmed 

 by Madison River  

2005 Supreme Court reverses 9th Circuit (6-3) on procedural grounds and  Information service upheld, Justices debate Title I authority 

 upholds FCC information service classification  

2005 FCC extends the Information service definition to mass market, high- Title I authority claimed; 

 speed data transmission services offered by telephone companies.  Need to address Communications Act principles affirmed 

2005 FCC turns Four Internet Freedoms into a policy statement Importance of Non-discrimination, Consumer protection affirmed 

2006 AT&T agrees to network neutrality Bell South merger condition  Ability to distinguish service demonstrated 

2007 FCC finds Comcast illegally discriminated against peer-to-peer Need for non-discrimination affirmed 

 applications. Technical ability to offer separate services demonstrated 

2010 Open Internet Proceeding initiated Need for Non-discrimination stated,  

  Title I authority asserted 

2010 National Broadband Plan Importance of Communications Act principles affirmed 

  Failure to achieve Communications Act goals documented 

2010 D.C. Appeals Court overturns FCC action against Comcast  Title I authority questioned 

2010 Broadband Internet Access Notice of Inquiry Recognizes important of all Communications Act principles 

  Documents failure to achieve goals of the Act. 
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Later that year, the Federal Trade Commission imposed open access requirements on 

Time Warner as a condition of approving the AOL-Time Warner merger.  

In 2002, the FCC issued it Cable Modem declaratory ruling, which declared it an 

information service, in contradiction to the Ninth Circuit decision. 

Brand X, a small, non-facilities based Internet Service Provider (ISP), appealed the 

decision to the Ninth Circuit, which affirmed its earlier conclusion, that the high-speed data 

transmission is a telecommunications component of the service. 

While the Supreme Court review of Brand X v. AT&T was pending, the FCC engaged in 

two acts that seemed intended to quiet fears that classifying high-speed data transmission would 

undermine the principle of nondiscrimination in telecommunications. 

First, Chairman Michael Powell, a vigorous defender of the information service 

classification, declared that there were four Internet freedoms that should be preserved. They 

cover several of the public service principles, including integration (ability to connect devices, 

access content and use applications) and consumer protection (obtaining service plan 

information).400 These were later turned into a policy statement of the Commission401 and were 

proposed as part of a new Open Internet rule. Second, the FCC brought an enforcement action 

against a small telephone company for blocking VOIP, an Internet application that competed 

with its voice service. In the consent decree, Title II authority was invoked twicesection 201 

(a) in the introduction and section 208 in the body of the consent decree. In other words, three 

weeks before the oral argument in the Brand X case and less than four months before the ruling, 

the FCC was using its Title II authority to prevent undue discrimination in access to the 

telecommunications network. Two years later, the FCC found that a cable operator had violated 

the nondiscrimination policy of the Commission.  

A split (6-3) Supreme Court reversed the Ninth Circuit and upheld the FCC’s definition 

of high-speed data transmission as an information service, based on purely procedural grounds, 

concluding the agency should be afforded Chevron deference in an ambiguous situation.  

The reversal of the Ninth Circuit ruling was even a closer call than the math indicates. In 

his concurrence Justice Breyer emphasized the closeness of the decision saying, “I join the 

Court’s opinion because I believe that the FCC’s decision falls within the scope of its statutorily 

delegated authoritythough perhaps just barely.”402 

The dialogue between the Justices foreshadowed the controversy that continues to this 

day. While defending agency discretion, Justice Breyer went on to point out that agency 

discretion might not apply in cases where “Congress may have intended not to leave the matter 

of a particular interpretation up to the agency, irrespective of the procedure the agency uses to 

arrive at that interpretation, say, where an unusually basic legal question is at issue.”403 In a 

second concurrence Justice Stevens pointed out that overturning an Appeals Court for second-

guessing the agency “would not necessarily be applicable to a decision by this Court that would 

presumably remove any pre-existing ambiguity.”404 Substance trumps process. If the Court’s 

interpretation of a law clears up the ambiguity in a way that supported the Appeals court, it 
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would not be bound to overturn the Appeals Court on procedural grounds. The nature of the 

underlying law and the nature and the extent of the ambiguity are critical considerations. 

Scalia’s dissent argued the substance and reached a conclusion that supported the Ninth 

Circuit. “After all is said and done, after all the regulatory cant has been translated, and the 

smoke of agency expertise blown away, it remains perfectly clear that someone who sells cable-

modem service is ‘offering’ telecommunications. For that simple reason… I would affirm the 

Court of Appeals.”405 Most telling, however, was the exchange between Scalia and Thomas, first 

at oral argument and then in Scalia’s dissent. He took special issue with the suggestion by the 

FCC and the majority that Title I authority could be used to replace the Title II authority that had 

been abandoned with the decision to classify the service as a Title I service.  

In other words, what the Commission hath given, the Commission may well take away–
unless it doesn’t. This is a wonderful illustration of how an experienced agency can (with 
some assistance from credulous courts) turn statutory constraints into bureaucratic 
discretions. The main source of the Commission’s regulatory authority over common 
carriers is Title II, but the Commission has rendered that inapplicable in this instance by 
concluding that the definition of “telecommunications service” is ambiguous and does not 
(in its current view) apply to cable-modem service. It contemplates, however, altering that 
(unnecessary) outcome, not by changing the law (i.e., its construction of the Title II 
definitions), but by reserving the right to change the facts. Under its undefined and sparingly 
used “ancillary” powers, the Commission might conclude that it can order cable companies 
to “unbundle” the telecommunications component of cable-modem service. And presto, 
Title II will then apply to them, because they will finally be “offering” telecommunications 
service! Of course, the Commission will still have the statutory power to forbear from 
regulating them under section 160 (which it has already tentatively concluded it would do). 
Such Möbius-strip reasoning mocks the principle that the statute constrains the agency in 

any meaningful way.406  
 

The decision to classify mass market, high-speed service as an information service was 

premature, based on a very short period of experience with service. Both of the orders that 

classified mass market, high-speed data transmission service presumed that the FCC had 

adequate authority,407 ancillary to it general authority under Title I of the Act to implement the 

policies necessary to carry out the purposes of the Act and both orders affirmed that policy was 

necessary,408 although they devoted almost no attention to those policies.  

At every key point in the regulatory and judicial process, the FCC asserted that it needed 

and had the authority to implement policies to promote the Communications Act goals under 

both Title I and Title II. The assumption repeatedly made by the Commission, that it would be 

able to exercise substantial “ancillary” authority under Title I to accomplish the goals provided 

for in Titles II and III has also now been called into question.  

The National Broadband Plan affirmed the urgent need for policy, which the D.C. Circuit 

Court decision calls into question by threatening the agency’s authority. At the same time, the 

technological and economic assumptions on which the information service classification rested 

no longer apply, if ever they did.  

Because those proceedings involved only one of the many important public obligations in 

Title II, the Commission never thoroughly vetted the full range of implications of the definitional 
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exercise for universal service, public safety, and consumer protection; not to mention innovation 

at the edge. It recognized that there could be important implications of its actions and launched 

proceedings to consider them, but it implemented the definitions without ever completing those 

inquiries. With the AT&T petition to sunset the PSTN and Verizon’s unilateral decision to 

abandon it, the Commission is forced to confront all of the implications of its actions that it never 

addressed in classifying high-speed data transmission as an information service.  

When the full range of public service principles and the explicit language of the Act are 

considered, classification of high-speed data transmission is consistent with the long-standing 

practice and with the intent of Congress. It clears up ambiguity introduced by the FCC, not the 

underlying statutory language.  

Exhibit III-2 summarizes the approach that could be taken to argue that the classification 

of high speed data as an information service was premature, based on a short period of 

experience with mass market, high speed data transmission.  Subsequent developments 

remove the ambiguity and uncertainty surrounding some of the key  legal,  technology, 

economic and policy issues  A full consideration of all of the issues indicates that a 

classification as a telecommunications service is superior.      

D. MISCLASSIFYING HIGH-SPEED DATA TRANSMISSION MAKES IT DIFFICULT, IF NOT 

IMPOSSIBLE, TO ADDRESS THE PUBLIC SERVICE GOALS OF THE ACT 

 

Initial comments filed by Public Knowledge (“PK”) in response to AT&T’s PSTN 

petition add an important perspective by walking through the diverse ways in which VOIP has 

been handled by the Commission with respect to each of the principles (See Exhibit III-3). VOIP 

is a useful test case since its very name captures the key endpoints of the transitions from the 

preeminent service in the telephone age (voice) into the digital age (Internet Protocol).  

Exhibit III-3 highlights two key aspects of the transition.  

(1) The extension of the principles has been inconsistent.  

(2) The legal authority on which the application of the principles to the IP space is tied to 

Title II justifications, but ancillary jurisdiction or the capability of a VOIP call to 

touch the PSTN, could well be eliminated if the FCC sunsets the PSTN.  

Because the FCC erroneously classified high-speed data transmission as an information 

service, it struggled to execute its primary responsibilities to pursue the public service goals of 

the Act. The petition of AT&T and the action of Verizon in seeking to sunset the PSTN brings 

the flaw in the FCC classification of high-speed data into clear focus.  
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Exhibit III-2: Factors That Strongly Favor a Telecommunications/Title II Classification  of 

High Speed Data Transmission  

 

Factors causing change in non-discrimination/information service classification  

Technology:  Claim of technological integration was always dubious and separation of 

transmission and content has become more evident: Hundreds of carriers offer wholesale high 

speed data transmission service, functionalities are widely available from 3rd party services user 

patterns and company marketing indicate consumers and producers know the difference between 

transmission and service  

Economics:  Discriminatory practices repeatedly occur threatening competition in applications 

and content, Competition has failed to develop as predicted (e.g. broadband over powerline, 

satellite). 

Law:  Title II classification was supported by history at least as much as Title I.  Title I 

authority had been used and it was assumed to be available to prevent undue discrimination and 

the other policy goals of the Act, but the Title I safety net has now been called into question. 

Policy: The National Broadband Plan supersedes the Universal Service (Stevens) Report 

Basis for concluding that the other Communications Act Principles support Title II 

telecommunications classification 

Technology: There is no technological complexity that would allow the FCC discretion to alter 

or abandon these goals and authorities.   

Economics: These goals have not been achieved and the increasing importance of high-speed 

data transmission makes them all the more important and urgent (per the National Broadband 

Plan).   

Law: These issues were never addressed in the rulemakings or court proceedings that dealt with 

nondiscrimination.  There is no legal ambiguity that would allow the FCC discretion to alter or 

abandon the clear language of the statute 

Policy: The National Broadband Report establishes a firm evidentiary basis for immediate 

implementation of policies to accomplish these goals, but the uncertainty about FCC authority 

hampers its ability to do so.  Weakening the tools available to achieve these goals would be 

contrary to clear Congressional intent.     
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Exhibit III-3: The Inconsistent Treatment of Voice Over Internet Protocol409 
 

PUBLIC GOALS  VOIP TREATMENT     LEGAL AUTHORITY 

Adequate Facilities 

Numbering  Grandfathered, but new numbers must be  Ancillary authority 

   be purchased from incumbents 

Reliability back up power       

Universal Service 

 USF  Covered for purposes of revenue collection,  Ancillary authority, 

   Excluded for purposes of revenue disbursement Capability of reaching 

          the PSTN 

Disability Applies, Contribution to TRS required   Ancillary 

authority 

Public Safety  E-911  

Interconnection 

 Duty    NA 

 Numbering  Applied      Ancillary Authority 

Consumer Protection Slamming, cramming rules do not apply  Unclear 

   although they could if enough complaints 

   arise 

Source; “Comments of Public Knowledge,” In the Matter of Technological Transition of the Nation’s Communications 

Infrastructure, Federal Communications Commission, GN Docket No. 12-353, January 28, 2013 

 

 

E. SPLIT AUTHORITY 

Consolidating the authority for all the public service principles under Title II is the 

simplest and most direct path to ensuring they apply to 21st century telecommunications 

services. It is not the only way that the end result could be achieved. The D.C. Circuit court 

might uphold the assertion of ancillary authority to govern network neutrality, which is the basis 

on which the Computer Inquiries always rested. The FCC could then assert authority to 

implement the other public service principles under Title II. T It is interesting to recall that the 

D.C. Appeals Court noted that the FCC’s argument “places particular emphasis on the 

[Computer Inquiries].”410  The D.C. Appeals Court ruling drew the roadmap. 

The crux of our decision in CCIA was that in its Computer II Order the Commission had 
linked its exercise of ancillary authority to its Title II responsibility over common carrier 
rates – just the kind of connection to statutory authority missing here… In other words, we 

viewed the Commission’s Computer II Orderlike the Supreme Court viewed the 

regulations at issue in Southwestern Cableas regulation of service otherwise beyond the 
Commission’s authority in order to prevent frustration of a regulatory scheme expressly 

authorized by the statute.411 
 

The split basis for authority might seem odd, but that was the situation for over thirty 

years under the Computer Inquiries, which always rested on ancillary authority. Because the data 

flow covered by the Computer Inquiries did not intersect with the other public service principles, 

the conflict did not present itself forcefully. Responding to the D.C. Appeals Court ruling, the 

FCC  has many provisions throughout the Act on which to rest either independent or ancillary 
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authority, including Sections 151, 152, 230, 201, 202, 251, 254, 256, 257, 301, 303, 304, 

307,309, 316, 616, 628, and 706. The long list of candidates reflects the convergence of 

communications onto broadband. The expression triple play, so commonly applied to broadband 

services -- refers to voice, video and data. Voice and video (broadband and cable) are the 

services to which Titles II, III and VI apply. The FCC’s ability to implement the 

Communications Act policies in the 21st century rests on its ability to exercise the many 

authorities Congress afforded it to guide the communications network toward the public service 

goals of the Act.  

F. CONCLUSION 

The Open Internet Order is an effort to set a range constraint on the behavior of network 

operators because their private interests are far from synonymous with the public good.  At the 

same time, it is important to allow private interests to find efficient solutions to the challenging 

problems of resource demands that are expanding exponentially as a result of the virtuous cycle.  

The FCC has sought to strike a balance that looks very much like the successful implementation 

of rules that ensured access to networks and essential factors of production (spectrum) in the past 

but also refused to be drawn into the day-to-day regulation of the space it had created for 

experimentation and innovation.   

The FCC can pursue all four of these options simultaneously by conducting different 

proceedings on different schedules.  The idea that the FCC would have this split, even 

fragmented jurisdiction for different sections of the Act may seem odd, but that has always been 

a fact of life under the Act.  Not only has the Congress given it different powers and authorities 

in different Titles, but the split basis for authority regarding network management was the 

situation for over thirty years under the Computer Inquiries, which rested on Title I ancillary 

authority applied to Title II common carriers.  Jurisdictional inconsistency is the rule rather than 

the exception in the complex communications space.  It also heads in an important system-

building direction, since Sections 706 and 254 are systemic tools that cut across the key Titles 

and definitions of the Act.  This is the “new” law that needs to be developed.  Until the 

Commission tries to do so the courts will likely send it back to the drawing board.   

Whatever one thinks about the legality of where the D.C. Court of Appeals has drawn the 

line between public (core common carrier) and private (negotiations), it makes perfectly good 

sense to be cognizant of the difference between the two and of the need to balance them in public 

policy.  The court must exercise constraint to avoid undermining the FCC’s ability to prevent 

private action that threatens the virtuous cycle.    

  It also makes very good sense to reject the view of Judge Silberman and the laissez faire 

capitalists who believe only market power matters and, worse still, policy action to ensure the 

openness of the communications network should be taken ex poste after sufficient harm has been 

done to create the basis for an antitrust case.  The result of such an approach would be to strangle 

entrepreneurial experimentation and stifle innovation.  Unfortunately, heavy-handed regulation 

can have exactly the same effect.  The fact that the FCC is struggling to find the balance (and 

taking its time to do so) is a hopeful sign that progressive, democratic capitalism can evolve a set 

of institutions to support the digital mode of production.   
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It would be a luxury to hit the pause button and take time to reflect on these complex 

challenges, but the law does not allow it. The political process, reflected in instantaneous, critical 

caricatures, does not treat delay kindly.  Decisions about appeal must be made quickly.  Thus, 

one of the most important direction-setting decisions comes early.  The Commission has chosen 

to explore the power it has under Section 706 while continuing to develop other regulatory 

approaches.     

If the 1996 law were written differently, or the reclassification route (which is now over a 

decade old) had not been taken, the terrain would have been different and the best strategy might 

have changed in kind. The reality is the Commission must navigate the terrain on which it treads, 

not that of a squandered, alternate universe. The “all of the above” approach makes perfect sense 

for the FCC as it confronts the complex ambiguity that has typified the terrain of 

communications policy since the passage of the 1996 Act.   

In an editorial, The New York Times opined on the decision to pursue Section 706, 

cautioning that, “Having failed twice to write rules acceptable to the appeals court, the F.C.C.’s 

credibility is at stake. It has to prove that its latest strategy can work.”412  It went on to claim that 

“reclassifying broadband… is more likely to survive a court challenge than using the F.C.C.’s 

power to promote broadband.” While this is at odd with my interpretation, it is clear that 

reclassification is very far from a certainty.  Under the conditions of complex ambiguity and an 

incommensurable outcome, a strategy that “can work” involves a sequence of choices that 

preserve options and layer outcomes, rather than simple binary choices.   
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PART III: SOCIAL OBLIGATIONS AND CHALLENGES FOR THE DOMINANT 

MEANS OF COMMUNICATIONS AND COMMERCE 
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THE SOCIAL RESPONSIBILITIES OF DOMINANT RESOURCE SYSTEMS 

A. Social Policy Elements of the Quarter-life Crisis 

 1.  A Framework for Analyzing Social Order 

 

Ostrom and North identify four dimensions of the socio-ecological setting in which any 

specific institution/organization/resource system is embedded—technology, economy, socio-

cultural, and the polity. 

It is the interaction between institutions and organizations that shapes the institutional evolution of an 

economy.  If institutions are the rules of the game, organizations and their entrepreneurs are the players.  

Organizations are made up of groups of individuals bound together by some common purpose to achieve 

certain objectives. Organizations include political bodies (political parties, the Senate, a city council, 

regulatory bodies), economic bodies (firms, trade unions, family farms, cooperatives), social bodies 

(churches, clubs, athletic associations), educational bodies (schools, universities, vocational training 

centers). The organizations that come into existence will reflect the opportunities provided by the 

institutional matrix.413 [A]n essential question we must ask is, who makes the rules and for whom and 

what are their objectives.414 

The framework I use describes these domains as four realms of social order, as summarized in Table 

IV-1.  It focuses the discussion on the institutional attributes that are central to new institutional analysis.  

The specific elements that constitute the framework were developed based on Lessig’s discussion of 

Internet code, which argued that a social phenomenon, like the Internet and its governance, can be 

constrained by four “modalities of regulation” – architecture, the market, law, and norms.415 The 

“modalities of regulation” all constrain action, but in different ways—actions can be permitted/promoted 

or banned/prohibited by different constraints.  One critically important insight in Lessig’s analysis is that 

the weights and importance of the “modalities of regulation” can be configured in different ways to 

achieve the same outcome. 

 

I expanded and elaborated on the core concept of “modalities of regulation” to a broader view of 

society.416  I argue that social order relies on the institutionalization of core functions in each of the realms.  

The purpose of institutions in each realm is to provide the function and realize a value that is important to 

society by incenting and constraining behavior, which reduces uncertainty and increases predictability in 

behavior that is enforced.  The “modality of regulation” in each realm directs behavior toward the goal.  

Participants occupy roles configured in organizations that are constrained by norms and rules.  I identified 

these realms of social order in an analysis of one of the key social values that was embraced during the 

quarter-life crisis of the communications sector of the 2nd industrial revolution – universal service, which 

is now referred to as digital inclusion. 

 

2. The Social Goals of the Public Communications Network 
 

The quarter-life crisis comes about when the activities made possible by an industrial 

revolution deeply affect the routines and values by which the social order is defined.  It is a 

natural part of the maturation of the digital revolution that louder and louder calls for public 

obligations will be heard as it becomes the dominant means of communications and commerce.  

Figure IV-1 locates the primary issues that have been identified in the U.S (top graph) and 

raised in the ongoing international debate over Internet governance in relation to the four realms 

of social order.  Generic issues are arrayed inside of the specific issues.  The U.S. issues reflect 
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activities in which the Consumer Federation has been active.  The middle graph is based on an 

analysis of the issues discussed in various meetings of groups formed by the Internet 

Governance Forum.  The bottom graph summarizes the issues as perceived by leading analysts 

of Internet Governance in a major collection of papers published by the United Nations 

Information and Communication Technologies Task Force. The issues are similar in both 

contexts. 

Table IV-1: Political Economy of Order defined by Social Institutions 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Updated from Mark Cooper, Inequality in the Digital Society: Why the Digital Divide Deserves All 

the Attention It Gets, 20 CARDOZO ARTS & ENT. L. J. 73  (2002). 
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Figure IV-1: Issue Clusters in the Internet Governance Debate 
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Viewing the quarter-life crisis through the lens of the U.S. debate over the future of the 

public switched telephone network serves three purposes.  First, it reminds us that the 

maturation challenges do not arise only or simply in the context of relations between developed 

and developing nations.  The issues are endemic to the digital revolution at all levels of 

economic development.  Second, the historical background of these issues in the United States, 

where the Internet got its start, provides an important perspective on why it succeeded and, 

therefore, how success can be ensured globally.  Third, a longer view of history also serves to 

underscore the fact that public obligations are not associated with a specific technology. 

One of the areas where the maturation challenges can be seen most clearly in the United 

States is in the debate over how to deal with the public interest obligations of the public 

switched telephone network (PSTN).  The obligations that the PSTN was asked to shoulder did 

not grow from the PSTN itself; they came from society and were imposed when the PSTN 

became the primary means of communications.  Over the course of a century, the obligations 

that were placed on the communications resource system increased as the role of the 

communications network in modern society increased.  The density of obligations shown in 

Figure IV-1 flows from the importance of communications.  The means of communications are 

one of the most important infrastructures in any modern society because they support the flow 

of commerce and ideas.  In the information age, they may be the most important infrastructure. 

The quintessential expression of the public obligations of the public switched telephone 

network is the first section of the Communications Act of 1934.  The purpose of the Act was 

[t]o make available, so far as possible, to all the people of the United States . . . a rapid, efficient, Nation-

wide, and world-wide wire and radio communication service with adequate facilities at reasonable 

charges, for the purpose of the national defense . . . and for the purpose of securing a more effective 

execution of this policy by centralizing authority heretofore granted by law to several agencies and by 

granting additional authority with respect to interstate and foreign commerce in wire and radio 

communication, there is hereby created a commission to be known as the “Federal Communications 

Commission” . . . .417 

The commitment was broad and pragmatic, applied to wired and wireless communications and 

recognized the centrality of communications to a number of social goals. The definition of the goals was 

inclusive and evolutionary, and the commitment to the form of governance was secondary to the statement 

of goals.  It chooses the form of governance that dominated the response to the quarter-life crisis of the 

2nd industrial revolution, but regulation is for the purpose of achieving the goals; it is not an end in itself. 

 

Table IV-2 summarizes the recommendation of three major international efforts to 

identify key issues that have emerged surrounding the Internet. It presents three perspectives 

from policy papers issued by major international bodies.  It starts with the broad statements of 

principles that are offered as justification for the adoption of the specific policy 

recommendations.   These international perspectives not only share the basic understanding of 

the keys to the success of the digital revolution, they also exhibit underlying tensions inherent 

in the maturation challenges.  The tension is between the benefits of the free flow of 

information and other behaviors that impose costs or threaten values. Balance is the key word 

that flows through many of the statements of principles.   
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Table IV-2:  Socio-Ecological Challenges in the Quarterlife Crisis of the Internet 

 

BROAD STATEMENTS OF PRINCIPLES 
The Heads of State and Governments recognized the importance of the Internet… is a central element of the infrastructure of the emerging 

information society, while recognizing that there are differing views on the suitability of current institutions and mechanisms for managing 

process and developing policies for the global Internet.. In particular, the WSIS principle relating to the stable and secure functioning of the 
Internet was judged to be of paramount importance…This historical lens was useful to identify the guiding principles and factors that have 

enabled or contributed to the Internet’s successful development, including the open and decentralized nature of its architecture and the 

underlying technological development of its core standards. (WSIS) 

The Intergovernmental Council for the Information for All Programme of UNESCO… Agrees upon a set of values, basic rights and obligations 

in the information society which should guide the actions and be observed by the members of the information society…. Internet in particular 

and ICTs more generally should be recognized as a key public service for building a people-centred, inclusive and development-oriented 
information society and are crucial to promote the exercise and enjoyment of universally recognized human rights… Everyone shall be able to 

connect, access, choose, produce, communication, innovate and share information and knowledge on the Internet…  Active participation in 

public life through the use of Internet and other ICTs shall be enabled on a non-discriminatory basis… Internet and other ICTs shall serve to 
reduce digital divide and deploy technology and applications to ensure inclusion… Technological and methodological standards, access 

solutions, portability and interoperability shall allow the widest possible access to content and content production, and encourage the evolution 

and improvement of the Internet and other ICTs and bring about greater inclusion and overcome forms of discrimination (UNESCO).  

The Internet has grown and diffused extremely rapidly across the globe, and continues to bring significant benefits to economies and 

societies… The policy-making principles in this communique are designed to help preserve the fundamental openness of the Internet while 

concomitantly meeting certain policy objectives such as the protection of privacy, security, children on line, and intellectual property rights, as 
well as the reinforcement of trust in the Internet… Recognizing the reliance of our economies on the Internet, the global nature of the Internet, 

and the various approaches implemented to stimulate the Internet economy, including innovative governance strategies in convening diverse 
groups of stakeholders to forge consensus-based on policies, we agreed as governments, private sector stakeholders and civil society to the 

following basic principles for Internet policy-making (OECD). 

 

TENSIONS IN THE OECD Communiqué INTERNET POLICY GOALS   
 
Freedom of Expression: The Internet economy, as well as individuals’ ability to learn, share information and knowledge, express 
themselves, assemble and form associations, depend on the global free flow of information…While promoting the free flow of 
information, it is also essential for governments to work towards better protection of personal data, children online,  consumers, 
intellectual property rights, and to address cyber security. In promoting the free flow of information governments should also respect 
fundamental rights. (OECD)  

Freedom of expression and creative use of ICTs should not be restricted, except when impinging upon the basic human rights of 
others….Everyone has a right to freedom of expression, participation and interaction on the Internet that should not be restricted, 
except in those narrowly defined circumstances that are based on internationally recognized laws and universal human rights 
standards (UNESCO). 
Ensure that all measures taken in relation to the Internet, in particular those on grounds of security or to fight crime, do not lead to 
violation of human rights (WSIS) 

Internet Governance::As a decentralized network of networks, the Internet has achieved global interconnection without the 

development of any international regulatory regime. The development of such a formal regulatory regime could risk undermining its 

growth… The Internet’s openness to new devices, applications and services has played an important role in its success in fostering 
innovation, creativity and economic growth.  This openness stems from the continuously evolving interaction and independence among 

the Internet’s various technical components, enabling collaboration and innovation while continuing to operate independently from one 

another.  The roles, openness, and competencies of the global multi-stakeholder institutions that govern standards for different layers of 
Internet components should be recognised and their contribution should be sought on the different technical elements of public policy 

objectives.  (OECD) 

The WGIG identified a vacuum within the context of existing structures, since there is no global multi-stakeholder forum to address 
Internet-related public policy issues. (WSIS) 

Member states and respective stakeholders should take all steps necessary to develop trustworthy Internet and other ICTs ensuring 

security, reliability, and stability of critical and pervasive applications and services (UNESCO) 

Personal Security: Suppliers should have the ability to supply services over the Internet on a cross-border and technologically neutral 
basis in a manner that promotes interoperability of services and technologies, where appropriate. Users should have the ability to 
access and generate lawful content and run applications of their choice… providing that appropriate data protection and security 
measures are implemented in a manner consistent with the relevant OECD Guidelines and reflecting the necessary balance among all 
fundamental rights, freedoms and principles. (OECD) 

Everyone should have a freedom of association on the Internet and ICT-mediated assembly. Member States should take preventive 
steps against monitoring and surveillance of assembly and association in a digital environment (UNESCO). 

Cyber-security: Policies to address security threats and reduce vulnerabilities are important to the continued vitality of the Internet. 
The implementation of internationally recognised, market-driven security standards and best practices to promote online security 
should be encouraged. Policies to enhance online security should not disrupt the framework conditions that enable the Internet to 
operate as a global open platform for innovation, economic growth, and social progress and should not be used as pretense for 
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protectionism. Policies should also aim to enhance individual and collective efforts for self-protection and promote trust and 
confidence. Their consistency with, and potential impact on, other economic and social dimensions of the Internet should be carefully 
assessed through a multistakeholder process prior to adoption and implementation.  (OECD) 

Member states should implement preventive measures and coordinate strategies to ensure security on the Internet of society against 
cybercrime including acts motivated by racism, racial discrimination, xenophobia and related intolerance, hatred, violence, all forms of 
child abuse, and trafficking and exploitation of human beings (UNESCO) 

Intellectual Property: Policies and practices should continue to encourage and promote an Internet environment which is conducive 
to launching creative and innovative technologies, businesses, and other endeavors that respect recognised legal rights without having 
to obtain permission or affirmative co-operation from established service providers…. Intellectual property protection is a fundamental 
tool for the advancement of innovation and creativity on the Internet. New and complementary approaches balanced to ensure 
effective protection of intellectual property should also be encouraged where necessary, and should also ensure protection of 
legitimate competition and fundamental principles such as freedom of expression, access to lawful content and Internet services and 
technologies, fair process, and privacy. Sound Internet policy should encompass norms of responsibility that enable private sector 
voluntary co-operation for the protection of intellectual property. Appropriate measures include lawful steps to address and deter 
infringement, and accord full respect to user and stakeholder rights and fair process. (OECD) 

Intellectual property of the creations in a digital environment should be a subject of and shall be protected under the intellectual 
property rights legislation. Unauthorized copying and distribution of copyrighted materials must not be condoned. Legal frameworks 
facilitating owners of intellectual property to share their knowledge and creations should be supported to promote open access to 
knowledge and foster creativity. Application of international intellectual property conventions should be based on the fair balance 
between the interests of the rights holders and of the public ;( UNESCO) 

Efforts should be made to render consumer protection laws and enforcement mechanisms fully and practically applicable and to 
protect consumers during online purchase of physical and digital goods and only services (WSIS). 

Network Management: Appropriate limitations of liability for Internet intermediaries have, and continue to play, a fundamental role, 
in particular with regard to third party content…. [I]identify the appropriate circumstances under which Internet intermediaries could 
take steps to educate users, assist rights holders in enforcing their rights or reduce illegal content, while minimising burdens on 
intermediaries and ensuring legal certainty for them, respecting fair process, and more generally employing the principles identified in 
this document. In achieving these current objectives the social and economic costs and benefits, including impacts on Internet access, 
use, security and development of the policy options should be assessed as part of their development process as should also be their 
compatibility with the protection of all relevant fundamental rights and freedoms and their proportionality in view of the seriousness 
of the concerns at stake. (OECD) 

All stakeholders shall work together to prevent against abusive uses of ICTs, protection of private data and privacy and violation of 
human rights on the Internet and other ICTs by combination of legislative measures, user education, including use of media and 
information literacy skills, self-regulation and co-regulation measures and technical solutions without disrupting the free flow of 
information. (WSIS) 

Privacy: Strong privacy protection is critical to ensuring that the Internet fulfills its social and economic potential…  Privacy rules 
should be based on globally recognised principles, such as the OECD privacy guidelines, and governments should work to achieve 
global interoperability by extending mutual recognition of laws that achieve the same objectives…. Privacy rules should also consider 
the fundamental rights of others in society including rights to freedom of speech, freedom of the press, and an open and transparent 
government. (OECD) 

Everyone has a right to the protection of personal data and private life on the Internet and other ICTs. Users should be protected 
against the unlawful storage, abuse or unauthorized disclosure of personal data, and against the intrusion of their privacy. (UNESCO) 

Efforts should be made, in conjunction with all stakeholders, to create arrangements and procedures between national law 
enforcement agencies consistent with the appropriate protection of privacy, personal data and other human rights. (WSIS) 

Sources: OECD, Communiqué on Principles for Internet Policy-Making, OECD High Level Meeting, The Internet Economy: 
Generating Innovation and Growth, Paris, June 28-29, 2011; Report of the Working Group on Internet Governance, Chateau de 
Bossey, June 2005; UNESCO, Code of Ethics for the Information Society, October 16, 2011. 
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SPECIFIC RECOMMENDATIONS ACROSS THE REALMS OF SOCIAL ORDER   

WORKING GROUP ON                                                       OECD PRINCIPLES FOR INTERNET                        UNESCO CODE OF ETHICS FOR THE 
INTERNET GOVERNANCE   THE INTERNET SOCIETY  

Technology   
Administration of the root zone files and root        Promote and protect the global free flow  The basic technical standards used on the Internet and  
  server system of the DNS                                                    of information          other ICTs must always be open to allow  
IP Addressing                                                                        The Internet economy as well as              interoperability and innovation.   
The WGIG agreed that the continued       individual’s ability to learn, share    Develop trustworthy Internet and other ICTs ensuring security,  
   Internationalization of the Internet and the      information and knowledge, express         reliability and stability of critical and pervasive applications and  
   principle of universality reinforces the need for    themselves, assemble and form         services. 
  a review of existing governance mechanisms     associations, depends on the global free Technological and methodological standards, access 

     flow of information.         solutions, portability and interoperability shall allow the  
Multilingualism: Domain names, IP addressing     Promote the open, distributed and              widest possible access 
                                                                                                           interconnected nature of the Internet              
Economics 
Interconnection costs, Consumer Rights, Spam     Promote investment and competition in  Internet in particular and ICTs more generally should be  
                                                                                                           high-speed networks and services          recognized as a key public service for building a people- 
                                                                                                      Promote and Enable the Cross-Border          centred, inclusive and development-oriented  
                                                                                                           delivery of Services         information society 
                                                                                                      Promote Innovation   Affordable access to the Internet should serve as a tool for  
       development, 
Socio-Cultural 
Privacy rights, data protection                                       Strengthen consistency and effectiveness  Affordable access should serve as a tool for social cohesion 
Multilingualism, Content                                                        in privacy protection (global level)           active social participation in public life through 
                                                                                                       Promote Creativity             the use of Internet on a non-discriminatory basis. 
      Public policy should help foster a diversity Information should be made available, accessible and  
             of content, platforms, applications, online      affordable across all linguistic, cultural and social groups  
        services and other user communications 
                                                                                                         tools… to allow users to fully benefit  
Political     
Maximize individual empowerment                            Freedom of expression   Everyone should have a freedom of association… a right to freedom  
Encourage co-operation to promote                            Internet stability, security and cybercrime                of expression, participation and interaction on the Internet 
     Internet security                                         Individual empowerment: the Internet Every person shall be able to connect, access, choose, produce,  
Governments, in cooperation with all                          offers potential for  individual to exercise               communicate, innovate and share information and knowledge 
    Stakeholders         control over the information that they      on the Internet. 
Should explore and develop tools and          receive  as well as the personal information 
    mechanisms including treaties and,        that is disclosed about them.        
    cooperation to allow for   effective criminal     
   investigations and prosecution  of crimes  
  committed in cyberspace against networks  
   and technological resources. 
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B.  Challenges from the Socio-ecological setting 

 

The long list of challenges is provided on the left side of Table V-1.  Yet, as the right side 

of Table V-1 shows, the economic dilemmas to which the Internet provided a potent solution 

have not disappeared and the challenges of governance confront all the potential candidate 

institutions that might be seen the vehicles to respond, including the state.418 

 1.  The Continuing Limitations of the Market 

 

The immense economic and socio-ecological importance of the resource system drives 

some to turn to the market for solutions, because the market is an important contributor to the 

success of the Internet.  Yet, the underlying public goods, externality, common-pool resource, 

and transaction cost problems to which the institutional organization of the Internet resource 

systems was a remarkably successful response have not gone away.  Replacing the core Internet 

principles with an exclusive reliance on the market, threatens the functioning of the Internet 

system by creating the danger of rising transactions costs, restriction of flow by contracting 

failures and the exercise of opportunistic power relations. 

There is clear recognition of continuing and potential economic dilemmas, including the 

major problem of the potential exercise of market power by large players strategically located in 

the resource system. 

There is also an awareness that one of the more critical risk factors in this market-driven 
environment is the creation of “bottlenecks” in the delivery of services to customers.  Such 
bottlenecks admit the introduction of “gatekeepers” which, in turn, admit the potential to 
impose rentals on those parties who are forced to pass services through the bottleneck.  If 
there is a failure of competitive pressure in the access market there is a significant risk of 
such forms of forced distortions appearing in the market through the exploitation of such 
bottlenecks to extract scarcity rentals from those parties who are forced to pass their services 

through such points of constraint and imposed third party control.419 
 
These agreements and the cost structure they imply will be private information of the 
networks and may be only loosely (if at all) linked to the underlying traffic patterns or 
infrastructure costs . . . . 
 
This results because the LEs [large eyeball networks] believe they have bargaining power 
over content providers, large and small, under the assumption that eyeball customers are less 
vulnerable to switching to another access provider than are content ASes [Autonomous 
Systems]. . . . 
 
ISPs with a significant number of “eyeballs” can attempt to use access as a basis to negotiate 

favorable interconnection terms. 420 
 

Table IV-2 summarizes the recommendation of three major international efforts to 

identify key issues that have emerged surrounding the Internet.  It presents three perspectives 

from policy papers issued by major international bodies.  It starts with the broad statements of  
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Table V-1: Maturity Challenges Driven by Change 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

principles that are offered as justification for the adoption of the specific policy 

recommendations.  These international perspectives not only share the basic understanding of the 

keys to the success of the digital revolution, they also exhibit underlying tensions inherent in the 

maturation challenges.  The tension is between the benefits of the free flow of information and 

other behaviors that impose costs or threaten values.  Balance is the key word that flows through 

many of the statements of principles. 

However, the market failure risks to the system are more profound and include a fundamental transaction 

cost problem that can lead to an increase in costs, or a breakdown of transactions altogether. 
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In sum, such bilateral constraints – due in part to the limitations of legacy interconnection regimes because 

of the architecture – conceal end-to-end value information that might otherwise provide the basis for 

signaling the magnitude and direction of direct and indirect externalities. The lack of such an appropriate 

signaling mechanism may result in the foreclosure of markets for certain services (e.g., QoS differentiated 

services for the general Internet).  Historically, this potential loss was traded off against the benefits of 

lower uncertainties associated with the simpler interconnection environment.  Volume and destination-

based value accounting resulted not only from architectural constraints, but were also a “satisficing” 

response to residual uncertainty of who should pay whom.  Other value proxies would have introduced 

higher uncertainties and bargaining costs. . . . 

[A] possible concern that might arise in the future is that the increased complexity of the interconnection 

space may raise bargaining costs, and in the extreme pose a threat for the equilibrium that has sustained 

E2E [end-to-end] connectivity in the Internet thus far. . . . 

Uncertainties over how to allocate (shared or standalone) costs, especially across multiple Areas (when 

multi-homed) involving different contracts, may raise the risks of peering bargaining failures.  Many large 

networks (and some small networks) will not accept peering requests from smaller networks, even if there 

are likely to be cost or performance benefits for the larger network.421 

Having pointed out the recognition that there are continuing economic dilemmas that the market may 

not be able to resolve, it is also necessary to note that there is still a strong preference for exploring market 

solutions before regulatory approaches are implemented. 

[A]s NIE explains, firms search for contractual (or regulatory) guarantees against opportunistic 

behavior . . . . In some cases, reputational constraints and the power of social norms may be effective; in 

others, vertical integration may become a necessary step. . . and, in still other cases, parties may remain 

vulnerable to the possibility of hold-up . . . . And in yet other cases, such as the network management issue, 

some form of regulation may be necessary to enable these markets to function reliably and effectively.422 

Some skeptics of regulation have called for a continuing “hands off” approach to the Internet and have 

even suggested that the FCC itself is an antiquated institution that should be abolished.  But as this [a]rticle 

demonstrates, the challenges for the relevant firms to cooperate without the aid of government 

encouragement and oversight may be too much to expect. By contrast, “a public signal to invest the 

necessary resources in a coordinated solution, and structured opportunities to come together, may suffice 

to allow private parties to achieve efficient outcomes.”  Notably, the norms of Internet cooperation cannot 

be taken for granted and ultimately will require some form of norm entrepreneurship . . . .423 

Interconnection policy is going to become the battleground for the new telecom regulatory debates . . . . 

Before more interventionist regulatory approaches are applied, we believe any policy focus should be on 

improving transparency into the workings of the Internet ecosystem in general and interconnection markets, 

more specifically. . . . (a) information about industry-wide cost models; (b) information about traffic trends 

and distributions, and (c) information about interconnection agreement terms and conditions.424 

B.  THE CONTINUING LIMITATIONS OF THE STATE 

 

Whatever the level of concern about the ability of the market to deliver solutions to the 

economic dilemma, there is a much higher level of concern that the market cannot solve the 

challenges emanating from the socio-ecological setting.  This was quite evident in the lengthy 

list of challenges and tensions outlined in Section IV. This stimulates a search for new authority 

in the nation state, which is the incumbent institution with primary responsibility for tending to 
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the key realms of social order.  Yet, every one of the internal challenges that strain the Internet 

resource system management mechanism would strain the state.  Moreover, the state suffers 

other types of problems that hinder its ability to provide responses to the maturation challenges, 

without undermining the Internet resource system. 

First, the borderless, transnational nature of the Internet resource system is a unique 

challenge to the ability of the state to craft policy.  Because information flows are so fluid and 

multinational, it is argued that the challenge to national authority is well beyond the typical 

international challenge.  It is frequently noted that the “bad” acts and actors are beyond the 

borders of state authority, but it should be noted that the good acts and actors are too.425 

Second, the dynamic, complex and interconnected nature of the 21st century economy, 

particularly those sectors touched by digital technologies, makes it difficult for centralized, 

bureaucratic oversight to write and enforce regulation.426  Traditional regulation is ill-suited, even 

inimical to an economy that thrives on flexibility and is driven by rapid innovation. 

Third, the model of an expert agency relied upon to implement broad goals has been 

undermined by the politicization of the regulatory process.  The traditional approach to formal, 

notice and comment regulation was based on the belief that expert agencies could do a better job 

than political bodies like legislatures in designing regulation to deal with the day-to-day 

functioning of industries.  Once it becomes politicized, it loses its advantage.427 

Finally, traditional regulation is not likely to work very well because the ability of the 

state to implement and enforce regulation has been undermined by systematic and persistent 

defunding of regulatory agencies.428  Decades of anti-government and pro-market rhetoric have 

taken their toll.  The agencies now lack the resources to do their jobs.  In the United States, the 

number of regulatory and antitrust employees per dollar of value they oversee in the economy at 

large and the communications sector is one-fifth the level it was in 1970.  Compared to profits 

and assets, agency budgets are less than half the level they were in 1970. 

None of these factors is likely to be reversed any time soon.  The critique of the state is widespread, if 

not universal.  Pavan presents a concise summary that sweeps across all of the issues discussed up to this 

point. 

[W]e are standing in an epoch of overall political uncertainty caused, in the first place, by the fact that 

states have to face multiple and complex issues that extend beyond the boundaries of their sovereignty and, 

more importantly, that require an incredibly large amount of competency to be managed adequately.  This 

does not mean that states have lost their functions: institutions continue to be the sole agents in charge of 

producing policies.  What changes is that they can no longer perform their functions “behind closed doors” 

but, rather, find themselves forced to act within a very crowded environment, populated by a multiplicity 

of non-institutional actors who possess the required knowledge and the expertise for managing complex 

and dynamic global issues.  How to translate the necessity for multiactor collaboration into efficient 

governance arrangements remains an open question. 

This is particularly true in the case of information and communications matters, where technical and social 

aspects are both relevant and so interwoven that, when it comes to their regulation, governments have to 

coordinate a plurality of interests, knowledges, agendas, and priorities but often are not equipped with the 

necessary competencies to do so.  In the Internet case we have the extreme situation in which governments 
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were also the last actors to be involved in the management of a system that had self-managed itself for 

years. The underlying question of how we shift from “government to governance” in the IG [Internet 

governance] domain becomes, in general, a question about how we can effectively relate traditional steering 

activities, for which states are responsible, with broader coordination tasks that go back to the very origin 

of the Net itself and that combine the multiple perspectives and needs of all institutional and non-

institutional Internet users.  What is the role of different actors’ categories in the governance dynamics of 

the Internet? How to (re)conciliate perceptions, positions, and political interests?429 

C.  Key Resource System Challenges 

 1..  The Relationship between the Social Demands and the Internet Architecture 

 

Figure IV-1 and Figure IV-2 above showed the location of the maturation challenges 

emanating from the social structure in terms of their grounding in the realms of social order.  The 

discussion in Section II pointed out that the distinction between governance of and on the 

Internet is a useful tool for sorting policy approaches. A key challenge is operationalizing the 

distinction. 

One approach is to note that the maturation challenges can be lined up with the Internet 

hourglass introduced earlier, as shown in Figure V-1.  While the correspondence is not one-to-

one, the argument can be made that the modalities of regulation that address each of the various 

challenges map reasonably well across the layers of the hourglass.  Addressing higher-level 

problems with solutions at lower layers risks paying a heavier price in terms of harm to the 

resource system than is necessary.  The complex link between the resource system and the socio-

ecological environment is also recognized by the UNCTAD analysis: 

Of course, it is not possible to establish a clear-cut separation between all 
infrastructural/technological matters on one side and political and socio-economic questions 
on the other.  Policy decisions very often have technological implications and vice versa.  A 
crude device to categorize public policy issues that need to be addressed and the responses 
that could be explored in each case could be to distinguish between the management of the 
Internet as a global utility and the international governance issues posed by the use people 

make of that utility.430 
 

Aside from the reference to a “utility,” which will make many in the Internet governance 

debate cringe, the call for an effort to make the distinction between technology and policy is 

important in the Internet governance debate as discussed in Section III below.  Moreover, as 

discussed in Section III, the UNCTAD analysis does not envision “utility” style regulation as the 

solution for the technical issues that arise in the management of the core resources of the 

Internet. 

In Figure V-1, I put two challenges outside of the confines of the hourglass – freedom of 

speech located above the content layer and universal service located below the network strata.  

The reason as suggested earlier is that these two are essential outcomes of the resource system, 

the primary purposes and function that the system serves in society. 
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Figure V-1: The Challenges at Various Layers of the Internet Ecology 

 

 

  

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

  b.  The Relation between the Telecommunications Resource System and the Internet  
  Resource System 
 

A fundamental challenge to the institutional status quo is the distribution of resources and 

obligation between the two communications resource systems that coexist at present.  As noted 

above and suggested by Figure V-2, the Internet was dependent on the dominant 

telecommunications resource system for its growth.  The existing telecommunications 

infrastructure carried Internet communications.  Interconnection and carriage were crucial 

functions on which the Internet relied.  Over time, while that underlying relationship remains, as 

the  
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Internet matures, it captures more and more of the function of the pre-existing resource system.  There 

are three sources of conflict that are expressed in the quarter-life crisis: 

 

Figure V-2: Shifting Relationships Between the Internet and Telecommunications Resource 
Systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 First, there is a shift of resources, which throws the incumbent 

telecommunications resource system into crisis. 

 Second, the governance structure of the incumbent telecommunications resource system is 

fundamentally different than the emergent system. 

 Third, the telecommunications resource system bears the social obligation of universal 

service, the broadband Internet resource system does not (at least in the minds of many 

companies). 
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III. SUCCESS AS A SOURCE OF PRESSURES FOR CHANGE 

A.  Speed and Scope of Change 

 

     1. Economic Development 

My discussion of the role of nondiscriminatory access takes an long view to underscore 

the enduring importance of the principle.  As noted earlier, North deals with long sweeps of 

human history to locate the key factors and dates in the process of economic change.  The top 

graph in Figure III-1 is reproduced from his latest work.  The bottom graph shows the period of 

the two industrial revolutions to provide a magnified scale for the last four centuries.  When the 

outcome is measured by the growth of the population, which North argues is a good indicator of 

the ability to meet human needs, the evolution of the human environment sped up dramatically 

with the 2nd industrial revolution, North’s conclusion that the solution to the puzzle of economic 

development lies in the ability to pull together and integrate dispersed knowledge is readily 

apparent in Figure III-1. 

Figure III-1: Measuring the Economic and Industrial Revolutions by population growth 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Douglass North, Understanding The Process Of Economic Change (2005). P. 89.   

 

North identifies two economic revolutions: the first being the invention of agriculture 10 

millennia ago, the second being the knowledge revolution, one millennium ago.  The 2nd 

economic revolution, dating from the Renaissance, gathered speed in the wake of the 1st 

industrial revolution.  North included the PC in his analysis, which I believe is a good symbolic 



 

133 
 

marker for what I call the 3rd industrial revolution.  I have added in key technologies and dates 

suggested by this analysis: 

 the telephone, since this analysis focuses on communications resource 

systems, 

 makers for the 2nd economic and 2nd industrial revolutions, and 

 the emergence of modern capitalism and the Westphalian state which, not 

surprisingly, emerged at roughly the same time as preconditions for the 1st 

industrial revolution. 

 

Figure III-1 uses the world population growth to examine whether there was a significant 

shift in expansion between the 1st and 2nd industrial revolutions.  There clearly was.  

Figure III-2 The Evolving Human Environment during the Industrial Revolution\ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: World population, WIKIPEDIA, http://en.wikipedia.org/wiki/World_population. 

 

The growth in population reflect the underlying improvement in the material conditions 

of the species.  Direct measures of living conditions, as shown in Figure III-3 support this view.  

As shown in Figure III-3, the progress of well-being has followed a similar pattern. If we accept 

the proposition that human civilization dates back roughly 11 millennia,431 then the capitalist era 

represents approximately 5% of human history, with the industrial era covering the second half 

of that period.  Measured by population, per capita income, heat, power, transportation, and 

lighting, well over 90% of human progress has taken place in the very short period of capitalist 

industrialization.  
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Figure III-3: The Recent Revolution in the Improvement of the Human Condition 

 

 

 

 

  

 

 

 

 

 

Source: Sovacool, Benjamin, K. and Michael H. Dworkin, Global Energy Justice (Cambridge University 

Press, 2014), p. 48   

 

 

 

 

 

 

 

 

 

Sources: Thomas Pikety, Capitalism in the 21st Century,  2014, Table 2.5; CIA World Fact Book. 

 

B. The Communications Sector 

The Internet and the digital revolution make an immense amount of diverse activity 

possible, but it is just not any activity.  It involves communications and the flow of information 

and knowledge.  Communications networks have been extremely important resources systems as 

drivers of economic growth for centuries.  As the role of knowledge in economic activity has 

expanded, communications systems have become more important.   
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Figure III-4 focuses on communications technologies since the invention of the telephone 

and measures the output as the total number of subscribers.  Measured as penetration 

(subscribers per 100 population) the graph would look much the same.  Measured by the volume 

of output in terms of the spread of personal (one-to-one) communications the 2nd industrial 

revolution moved slowly (broadcasting, e.g., one-to-many like radio moved faster).  The digital 

revolution and the Internet have accelerated the pace by an order of magnitude and expanded the 

scope of personal communications from voice to data and video. 

Figure III-4: Penetration of Electronic Communications Technology 

 

 

 

 

 

 

 

 

 

Source: Int’l Telecomm. Union, World Telecommunication/ICT Statistics, 

http://www.itu.int/ITUp/ict/publications/world/material/WTID_indicators.xls (last visited 

Oct. 23, 2012). 
 

Given the observation about the central role of knowledge in the 2nd economic revolution, 

one can argue that the 3rd industrial revolution has accelerated the process of change with at least 

as much force, if not more, than at any time in the past. It is such a profound development in the 

2nd economic revolution, that the digital revolution may eventually merit the title of the 3rd 

economic revolution in addition to being the 3rd industrial revolution.432  

Not surprisingly, recent progress in communications has outstripped many other 

important economic spheres. One can argue that, measured by the ability to reach people and 

access information, 90% of progress took place not in the last 250 years, but in the last 25.  It is 

not unreasonable to argue that this represents the communications sector “catching up” with 

other spheres that exhibited significant progress earlier, during the first industrial revolution.  It 

may also reflect the potential for accelerated progress that results from the digital mode of 

production.  

Figure III-4 suggests that mobile voice deserves the title of mobile miracle that is 

frequently applied to it,433 with four times the penetration in a couple of decades than wireline 

telephony achieved in a century and a quarter.  Internet connectivity is 50 percent higher than the 
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penetration of wireline telephony in a couple of decades, primarily because of wireless.  

Broadband has exceeded the penetration of wireline telephony in about a decade.  The aggregate 

statistics merit the term revolution, but they must not blind us to continuing challenges in terms 

of the spread of technologies, as discussed below. 

Figure III-5 presents a second perspective on the spread of the digital revolution in the 

United States.  It shows the number of years that key technologies of the 2nd industrial revolution 

(electricity and telephone) took to achieve high levels of penetration (50% and 80%) in the mass 

market.  These are compared to the number of years it took key technologies of the 3rd industrial 

revolution (mobile voice, Internet, and mobile data) to reach similar levels of penetration.  The 

speed of penetration is much faster in the digital age.  To some extent, the penetration of earlier 

technologies paves the way for later technologies, but that does not negate the impact of the new 

technologies, nor does it negate the pressures for change.  On the contrary, the dependence of the 

Internet for essential inputs from existing resource systems with very different governance 

models became an important source of conflict and pressure for change. 

Figure III-5: Milestones in the Penetration of Key Mass Market Technologies 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: U.S. Bureau of the Census, Statistical Abstract of the United States, various issues, 

Historical Statistics of the United States, Colonial Times to 1970, (Installed Generating 

Capacity) available at http://www2.census.gov/prod2/statcomp/documents/CT1970p2-

01.pdf; ITU, ICT Data and Statistical Database, http://www.itu.int/ITU-

D/ict/publications/world/material/WTID_indicators.xls. 
 

As shown in Figure III-6, the growth in the output was not only in the number of 

subscribers, but also in the massive quantity and quality of the traffic.  Data flows changed 

dramatically from relatively simple balanced data flows to a wide variety of applications 

demanding different network functions and very uneven network flows.  In fact, one leading 

http://www.itu.int/ITU-D/ict/publications/world/material/WTID_indicators.xls
http://www.itu.int/ITU-D/ict/publications/world/material/WTID_indicators.xls
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analyst of the industry identifies over half a dozen dimensions of major change in the Internet 

resource system including: 

 “the infrastructure over which the Internet itself rides,” 

 “the topology of the Internet,” 

 “technology at the edge,” 

 “type of traffic,” 

 “volume of traffic,” 

 “types of market participants and their relationships,” and 

 “methods of compensation for exchange of traffic.”434 

 

Figure III-6: Expansion of Traffic, Equipment and Services 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: How We Got from 1 to 162 Million Websites on the Internet, ROYAL PINGDOM (Apr. 4, 2008), 

http://royal.pingdom.com/2008/04/04/how-we-got-from-1-to-162-million-websites-on-the-internet/ (last visited 

Oct. 4, 2012); Internet traffic, WIKIPEDIA, http://en.wikipedia.org/wiki/Internet_traffic (last modified Apr. 25, 

2012, 5:09 AM); Internet 2012 in Numbers, ROYAL PINGDOM (Jan. 17, 2012), 

http://royal.pingdom.com/2012/01/17/internet-2011-in-numbers/ (last visited Oct. 4 2012); Market share of 

leading PC vendors, WIKIPEDIA, http://en.wikipedia.org/wiki/Market_share_of_leading_PC_vendors (last 

modified Sep. 10, 2012 10:11 PM); Michael Kende, Overview of Recent Changes in the IP Interconnection 

Ecosystem, ANALYSIS MASON 1, 6 (Feb. 23, 2011), http://www.analysysmason.com/About-

Us/News/Insight/Internet_exchange_points_Feb2011/Related-report-download/. 
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While we tend to emphasize the output (or demand side) of the resource system, it is 

important to recognize the supply side.  Delivering an exaflood of data to two billion people 

requires an immense amount of investment.  The dramatic growth of users was sustained by the 

deployment of capital assets.  In the early days, telecommunications infrastructure did not have 

to be deployed since the Internet rode on the existing telecommunications network.  Broadband 

technologies were deployed in the mid-1990s, soon after the full commercialization of the 

Internet. 

In addition to the immense expansion of the telecommunications infrastructure to meet 

communications needs, the ease of entry and decentralized nature of the services offered played 

a critical role in driving demand and functionality.  After a couple of decades of development, 

there was one host for every 2.5 subscribers on the Internet.  There is one website for every six 

Internet subscribers.  The growth of users,435 usage,436 and applications in the mobile space has 

been even more rapid.437  The ability to add applications thrives in a space where knowledge is 

decentralized and entry is easy. 
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IV.   THE CONTINUING CHALLENGE OF DIGITAL EXCLUSION 

The pace of change in the communications space has been accelerating sharply since the 

shift from physical communications to electronic and then to digital.  It took more than a century 

to get wireline telephony to one-fifth of the global population.  Wireless reached four times as 

many people in one-fifth the time.  Today, more people have mobile phones than are functionally 

literate.  I do not mean to suggest that one replaces the other, but the remarkable spread of 

mobile communications is testimony to the unique value of communications to the human 

species; a value that is realized by the digital revolution.  Information and communications are 

central to effective markets and democratic polities and communications would appear to be of 

unique value to humans. Whether or not this revolution in communications turns up in 

productivity or economic growth statistics, it represents an immense improvement in well-being.  

That improvement makes the continued failure to achieve universal service all the more 

troubling. 

Despite being a leader in broadband implementation and adoption, The U.S. till has 

ground to cover.  Exhibit IV-6 shows that in contrast to the dominant communications 

technologies of the 20th century (which penetrated well over 90% of households), basic 

broadband as defined by the FCC has reached only 60% of households.  This level is 

unreasonable and untimely because it is the progressive American standard, as established in the 

1996 Act, to which policy should be held. 

Exhibit IV-6: Percent of U.S. Households with Various Communications Services 

 

 

 

 

 

 

 

 

 

Source: Statistical Abstract of the United States.  FCC Broadband Reports  
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The revolution is more unfinished globally.  Exhibit IV-5 shows that Internet adoption 

and wireless broadband are well below 50%.  Those numbers must rise quickly to the 80% range 

and then confront the challenge of making mobile broadband adequate and its adoption 

ubiquitous. 

Exhibit IV-5: Subscribers per 100 Population, Developed and Developing Nations  
   

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 

 

 

 

 

 

Source: ITU, ICT Data and Statistics 
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 I.  FRAMING THE ISSUE OF DIGITAL EXCLUSION 
 

A. Access and Use 

Concern about the pattern of adoption of digital information and communications 

technologies (ICT, primarily computers, Internet access, and broadband service) has been voiced 

since the Internet first began to penetrate widely, originally as a concern about a digital divide438 

and more recently as a concern about digital inclusion,439 which is directly linked to the broader 

concept of social inclusion. 440  As shown in Exhibit I-1, as the impact of the technologies on all 

aspects of daily life (economic, social, cultural and political) has become clear, growing attention 

in the academic and policy literatures has shifted the framing of the question from one of access 

to the technology to a much broader concern about use441 and individual efficacy. 442 The broader 

concept considers the impact of the technology on individuals and society.443  

Exhibit I-1: Digital Inclusion Definition and Goals  
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The reason that the definition of success has expanded with the penetration of broadband 

is that digital ICTs have proven to be transformative technologies.444  Digital technology 

fundamentally alters the conditions for success across a wide range of economic, social and civic 

activities at both the individual and societal levels.  The empirical evidence overwhelmingly 

supports the view that maximum utilization445 of broadband infrastructure can deliver benefits to 

households446  and the nation – consumer welfare,447 economic growth,448 worker training,449 

civic participation,450 e-government services,451 education,452 training,453 community 

development,454 ability/disability.455 Simply put, in the 21st century it is extremely difficult for 

households or societies to thrive without adoption and utilization of broadband to the maximum 

extent possible.456   

The impact that receives the greatest attention is the economic impact.457  For individuals 

the benefits have been documented for educational attainment,458 worker productivity, skill and 

compensation levels 459 and autonomy, 460and entrepreneurship, especially among women,461 as 

well as social development.462  Being networked is valuable and communications are useful in 

accomplishing the outcome.463  Differences in usage with broadband compared to dial-up are 

dramatic.464 The high speed and capacity of broadband connections, as well as in their always-on 

feature, magnifies the value and impact of connectivity dramatically.465    Broadband users are 

able to accomplish more online, such as sharing music and photos, shopping, banking, trading 

stocks, and becoming informed,466 and are more active and creative with their online activities 

than narrowband users.467 The earlier one adopts, the greater the benefit.468   

Adoption and use of technology by individuals has benefits at the societal level through 

network effects and feedback loops creating a virtuous circle of development.469  The benefits at 

the societal level have also been well-documented.470  While the impact is frequently measured 

in terms of dollars invested in new technologies, the real pay-offs to digital technologies came in 

the form of intangibles,471 including the impetus to reorganize industries,472 network effects and 

spillovers, 473 and the impact on innovation.   

While economic analysis tends to dominate the discussion of the benefits of digital 

technologies, the impacts that are of concern include other factors like social equality and 

mobility,474 to civic discourse.475  The pattern of analysis and debate that was observed with 

respect to the economic impact of digital ICTs was repeated in the realm of civic discourse.  

Initial hopes for the ability of the Internet to “save” democracy476 were followed by pessimism 

that it had failed to strengthen democratic participation477 and civic engagement. This pessimism 

was ultimately replaced by solid evidence that Internet activity enhances civic engagement.478 

The pattern was repeated yet again in the realm of social isolation.  Initial concerns that 

Internet use would result in people “Bowling Alone” in cyberspace proved unfounded.479  Initial 

results were mixed, but as Internet use spread and became routinized, the bottom line was clearly 

positive; on balance, digital communications strengthens social connectedness. 480 

B.  The Policy Context  

Whether framed as a digital divide or digital exclusion, the issue has been charged 

politically.  At the beginning of the Bush administration, when the digital divide debate was most 
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intense, the transition from dial-up to broadband had just begun.  While it was clear that a digital 

divide already existed in Internet access,481 it could be argued at that time that it was unclear how 

the digital gap would play out as broadband spread through society, since only about one-eighth 

of all households had broadband.  Thus, one of the key issues in the debate over the digital divide 

at the beginning of the Bush administration was the question of whether broadband service 

would simply diffuse naturally throughout society (see Exhibit I-2).   

Exhibit I-2: Normalization v. Stratification Models of Diffusion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Steven P. Martin and John P. Robinson, “The Income Digital Divide: An International Perspective,” IT & 
Society, 7 (1) 2004, p. 4.   
 

The lead spokesperson in the Bush Administration at the time (and later John McCain’s 

telecommunications policy point person), FCC Chairman Michael Powell made no bones about 

his belief that the pattern where technology trickles down from the first adopters, who are 
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wealthy, to the rest of society is the normal pattern.482  If broadband is following a normal 

pattern of diffusion, then one could argue, as the Bush administration did, that there was no need 

to adopt policies to accelerate the process.483   

On the other hand, some, like the Clinton Administration,484 took a more interventionist 

view of the need to address the failure of Internet to penetration more even across society.  They 

took a stratification view and   argued that the urgent concern about digital exclusion stems from 

the fact that the process of cumulative disadvantage affects both individuals and nations485 and 

inequalities can cumulate and reinforce one another.486  As the technologies layer one atop the 

other to create a more potent platform, the skills and resources necessary to overcome digital 

exclusion mount, making it more difficult to gain inclusion. Other advanced industrial nations 

have debated digital exclusion and concluded it is an important problem.487    

C.  Outline  
 

This paper examines the critical issue of the importance of digital exclusion and the 

processes by digital adoption takes place from three perspectives.  The next Section examines 

patterns of use to underscore the disadvantage households suffer when they are disconnected.  

Section III examines the empirical evidence on the diffusion and adoption of the key 

technologies.  Finally, Section IV presents an econometric model of adoption that demonstrates 

the complexity of the adoption process.  

II. THE INCREASING IMPACT OF DIGITAL EXCLUSION 

A.  THE DRAMATIC INCREASE IN ONLINE ACTIVITY 
 

The broad findings of the literature on the impact of connectivity noted above can be 

rendered in a more meaningful fashion by comparing the activities in key realms of daily life of 

individuals who have broadband at home to those who do not have the Internet at home.  

Focusing on counts of important daily activities that affect economic and civic engagement is a 

convenient way to highlight the difference between the connected and the disconnected, but the 

ease of the measurement should not obscure important qualitative and nuanced conception of use 

(see Exhibit II-1).   

Exhibit II-1: Hierarchy of Internet Activities 
 
Value 
        Creative Expression 
       Civic Participation 
      Economic Opportunity 
   Information Gathering 
  Communications 
 Entertainment 
 
       Mastery of Technology 
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The literature identifies at least six types of activities on the Internet that are placed in a 

rough hierarchy of policy relevance488  These are generally assessed according to their “value” in 

society and the extent to which the usage demonstrates (or requires) mastery of the technology. 

While the judgments are “subjective,” there is general agreement on the ranking of uses.  The 

higher the level of the usage, the grater the necessary technical skills.  Creative expression 

embodies the production and sharing of content online.  This is generally deemed to be the 

highest level of use.  Civic participation and access to economic opportunity are also rated 

highly. Information gathering and communications have become quite routine and are less often 

singled out as the standard that needs to be achieved.  Finally, entertainment is seen as least 

important form the public policy point of view.489 

Exhibit II-2 provides data on the usage characteristics of households to capture the 

concern about cumulation from the usage point of view.  Broadband households make much 

more intensive use of the technology. Exhibit II-2 compares usage characteristics of all 

households that said they used the Internet in early 2002 to early 2009.  In the 2002 data set three 

quarters of the Internet users at home were dial-up users.  In 2009, four-fifths of the Internet 

users at home were broadband users.  The exhibit is based on a summation of responses to a 

question that asked, "did you use the Internet yesterday” for specific activities.  This is the best 

measure of the intensity of Internet use. 

Exhibit II-2: The Increasing Intensity of Internet Use 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

 

 

Source: Pew Internet and American Life Project, Daily Tracking, March 2002; Spring Tracking, March-April 2009 

Over time, the survey has asked about more and more potential uses (23 in 2009 v. 9 in 

2002), as the Internet has become a more common platform for more activities.  Although it is 
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appropriate to ask about more uses, to present a complete picture, we also include a subset of 

five uses that were included in both the 2002 and 2009 surveys (e-mail, news, weather, product 

purchase, online auction).   The exhibit shows the ratio of responses in 2009 to 2002.  

In the matched activities, 2009 respondents were 22 percent more likely to say they did at 

least one of the five activities “yesterday.”  They said they did 25 percent more of this small set 

of activities.  Including all the activities, the 2009 respondents were 32 percent more likely to 

have said they engaged in at least one of the activities and they engaged in 166 percent more 

activities.  Usage is growing more prevalent and intense as the technology penetrates and those 

who have not adopted the technology are falling farther and farther behind.   

Exhibit II-3 shows the growth of individual activities across time. By 2000, almost two-

thirds of adult respondents to the PEW surveys said they used the Internet and almost half said 

they used it on a daily basis (i.e. when asked whether they had used the Internet yesterday, in a 

March 2000 survey, about half said yes).  Since then, not only has the percentage of respondents 

who says they use the Internet grown, but the percentage who says they use it on a daily basis 

has grown even faster.490  

The uses of the Internet have expanded as well, as shown in Exhibit II-3. Basic uses, like 

e-mail and search for information are ubiquitous, with 80 to 90 percent saying they engage in 

these activities and over 50 percent saying they did so “yesterday.”  Economic activities, like 

buying a product, looking for a job, or banking online have become quite common, with 

majorities saying they engage in these activities. Use of social websites and video sharing sites 

has become common as well.  Activities that show creative use or production by individuals have 

also grown with one-seventh to one-quarter of respondents saying they engage in these activities, 

although daily activity is much lower in this realm.   

B.  THE DISADVANTAGES OF BEING DISCONNECTED 

In order to fully appreciate the impact of not being connected it is illuminating to 

compare and contrast the level of various activities in physical space and cyberspace. We find 

that being disconnected cuts a household off from the important and growing opportunities in 

cyberspace.  By being cut off from cyberspace activities, digital exclusion makes the 

maldistribution of opportunities in society worse, not better.   

  Exhibits II-4 contrasts the level of online activity for those with broadband at home to 

that for those without the Internet at home.  It controls for income as a critical background factor.  

Households with broadband average seventeen times as much Internet activity per day as 

households without the Internet at home (3.4 versus 0.2).   
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Exhibit II-3: Internet Activities Across Time (percent of Respondents) 
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Source: Pew Internet and American Life Project, Trend Data 
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Exhibit II-4: Number of Internet Activities Yesterday by Income and Connectivity  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
Source: Pew Internet and American Life Project, Spring Tracking, March 2009. 

To add context to this comparison, Exhibits III-5 and III-6 show levels of activity in 

physical space and cyberspace.  These Exhibits are based on a count of activities respondents 

reported with very specific reference to the economic recession, an event that was very 

prominent at the time of the interview.  Exhibit III-5 shows the levels of activity of respondents 

seeking personal help as well as general information about the current economic crisis.  The 

Exhibit controls for income to account for the fact that higher income households tend to have 

higher levels of activity in general.  Broadband households engage in high levels of activity in 

both physical space and cyberspace in seeking advice/info.  Disconnected households engage in 

very similar levels of activity seeking advice/info in physical space, but they are cut off from the 

activity in cyberspace.  This is as stark a contrast as one will see in this type of analysis.    

Exhibit II-6 shows a similar analysis for political and civic engagement. The questions 

were geared to the ongoing election, so they were quite specific. The pattern is similar, although 

the difference between broadband households and non-Internet households in physical space 

activity is somewhat larger.  Households with incomes above $75,000 who do not have Internet 

have much lower levels of political activity. They fall into a category Horrigan calls Internet 

avoiders, which appears to be a non-participatory group.  Households with incomes below 

$75,000 participate at a higher level in physical space and there is a clear, positive relationship 

between income and political participation. Being disconnected creates a severe inequality in 

political participation for those households. 

The cause of concern about digital exclusion exacerbating inequality in society is borne 

out in this data.  People who do not have the Internet at home end up with much lower levels of 
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activity than those who have broadband at home.  Being disconnected creates the bulk of the 

deficit of activities for the excluded households. 

Exhibit II-5: Economic Advice Activity in Physical Space and Cyberspace  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Pew Internet and American Life Project, Civic Engagement database, August 2008 

 

Exhibit II-6: Political Activity in Physical Space and Cyberspace 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Pew Internet and American Life Project, Civic Engagement database, August 2008 
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III. Will DIGITAL EXCLUSION DISAPPEAR THROUGH THE OPERATION OF THE MARKET? 

A. Normalization, Stratification or Cumulation in Technology Diffusion 

The central question in the debate at the onset of the broadband era was whether or not the 

technology would diffuse naturally through the population and whether the rate of diffusion was 

unacceptably slow.  The argument was applied to both people within nations and across nations.  

As depicted in Exhibit I-1, this was called the normalization model.   Those on the other side of 

the debate put forward what was known as the stratification model, as shown in Figure 2 of 

Exhibit I-1.  They argued that each successive generation of technology would exhibit the same 

slow diffusion for a significant part of the population so that inequality would persist through the 

generations of technology.  

The current data suggest that the stratification model was closer to reality – at least in the 

sense that the digital divide has persisted.  There remains a substantial segment of the population 

across and within nations that is still disconnected.  In a sense, the situation is worse than the 

stratification model suggested because the technologies are cumulative, as suggested by Exhibit 

III-1.  On the one hand, each subsequent generation of technology creates greater functionality, 

so that those who have it are much better off.  On the other hand, each generation of technology 

becomes more demanding in terms of cost (resources) and skill to master.  Those who did not get 

in on the earlier rounds of technology adoption find it harder to catch up.  The rich get richer and 

the poor get poorer, at least in a relative sense.   

The curves in Exhibit II-1 are drawn to capture several key characteristics of the diffusion 

of complementary technologies. First, not all technologies penetrate to 100 percent.  Second, 

later technologies will penetrate more quickly because the basic platform technology has 

smoothed the way.  Third, the cumulation of technologies may raise the overall penetration level 

as more uses are found for the platform and therefore more users are attracted to it.  Fourth, the 

disconnected are disadvantaged.   

B. U.S. Diffusion Data 

Exhibit III-2 presents the U.S. diffusion data for the three critical technologies in 

broadband adoption (computers, Internet access and broadband access).  In the U.S., it took 

about twice as long for Internet penetration to reach 60 percent as it did for broadband 

penetration to reach 60 percent.  Each subsequent generation of technology spreads faster for the 

early adopters, but the gap between the haves and have nots grows. There is also some indication 

that adoption of the earlier technologies is leveling off well short of 100 percent penetration, with 

computers at 80 percent and Internet at less than 70 percent.  The prospect of a permanent digital 

divide with 20 to 30 percent of households excluded from cyberspace is an ominous possibility.  

If the 20+ percent of the people who do not use the Internet and the 30+ percent of the 

people who do not have broadband were randomly distributed, one could argue that this is a 

simply a personal choice and there is little cause for concern or basis for public policy.  That is 

not the case.  Adoption follows clear socio-economic patterns.  From the very beginning of the 
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discussion of the digital divide through the current analysis of digital exclusion it has been clear 

that there are demographic and socioeconomic dimensions to unequal access and use of digital 

technologies.   

Exhibit III-1: A Cumulative Diffusion Model 

Stratified Diffusion with Cumulative Technology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stratified Diffusion with Cumulative Technology and Digital Exclusion 
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Exhibit III-2: Penetration of Mass Market ICT Technologies in the U.S. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: M. Cooper, 2003, “Making the Network Connection,” in M. Cooper (Ed.), Open Architecture as 

Communications Policy (Center for Internet and Society, Stanford University), P. 141, updated with NTIA, 

2010. 
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Key demographic and socioeconomic factors can be used to describe the landscape of who does 

and does not use the technologies.  These basic underlying causes of the digital divide have 

received a great deal of attention.  The persistence of the importance of these factors can be seen 

in a comparison of Internet adoption in 2001 to broadband adoption at the end of 2009.  

As shown in Exhibit III-3, it can be argued that little progress has been made in closing 

the digital divide or addressing digital exclusion. 491  The highest levels of penetration have 

stabilized above 90 percent for the wealthiest households (incomes above $100,000), while it 

remains at around 30 percent of the lowest income households (incomes below $15,000) and less 

than 50 percent for households with incomes up to $25,000.  The trickle down is very slow and 

the NTIA’s most recent analysis concluded that “too many Americans still rely on slow, 

narrowband Internet access or do not use the Internet at all.”492 

Exhibit III-3: The Digital Divide Persists in Broadband:  

Households without Broadband 2009 v. Households without Internet 2001 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Source: MarkCooper, 2004 for 2001, NTIA, 2010, 2009.  

 

C.  INTERNATIONAL DATA 

The evidence on the cumulative process is even stronger at the international level (as 

shown in Exhibit III-4).  Lower income nations have fallen farther behind on Internet.  

Recognizing the gap that occurs globally at about $30,000 of per capital income, the global 

divide is striking.  About 6 billion people have low incomes and low ICT development; about 1 

billion have high incomes and high ICT development.   
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EXHIBIT III-4: THE GLOBAL GAP IN ACCESS TO THE INTERNET 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Pippa Norris and Ronald Inglehart, Cosmopolitan Communications: Cultural Diversity in a Globalized 
World (Cambridge: Cambridge University Press, 2009), p.112. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: ITU for ICT and IMF for GDP. 
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on 100 percent after more than a quarter of a century.  The shortfall is substantial and systematic 

across income groups and larger with each generation of new technology.  It is always possible 

to argue that not enough time has passed for the normalization to have taken place, but three 

decades is an eternity in cyberspace.   The disconnected have been effectively excluded and the 

conclusion of the national broadband plan report, that it is time to implement aggressive policies 

to address the problem is well supported by the data.  
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THE SOCIOECONOMIC CAUSES OF DIGITAL EXCLUSION 
 

A.  DEMOGRAPHIC DETERMINANTS OF ADOPTION 

While income is a powerful predictor of9 adoption, as shown above, it is not the only 

background determinant of digital adoption. Income and education are highly correlated 

socioeconomic variables and both affect adoption.  Age is also a critical demographic factor. 

Race/ethnicity also play a role, but controlling for income and education shows that a large part 

of the effect of race and ethnicity is through their impact on income and education.  Because 

people of color tend to have lower incomes and less educations, in America, the racial and ethnic 

dimension of digital exclusion overlap are accounted for by the income and education factors. 

The influence of gender on access and use has declined over time, although it continues be 

important in some aspects of use.    

Exhibit IV-1 shows that higher income respondent are more likely to subscribe to 

broadband and older respondents tend to have lower rates of adoption, across income categories.  

Exhibit IV-1: Age, Income and Broadband at Home: Probability of Subscribing 

 

 

 

 

 

 

 

 

Source: Pew Internet and American Life Project, Spring Tracking, March-April 2009 

Following Dimaggio, et al, Exhibit IV-2 presents the odds ratio of the group with the 

highest take rate of broadband to the other groups.493  We use the penetration of broadband at 

home in the category of younger (ages 18-44) middle/upper income (income above $40K) 

respondents.  The younger middle/upper income group has achieved nearly universal broadband 
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service.  In this data set, which is from early 2009, 92 percent of this category had broadband at 

home.  This category is far ahead of other socioeconomic categories.  

EXHIBIT IV-2: A SIMPLE, MULTIVARIATE MODEL OF DIGITAL EXCLUSION 

 

  

 

 

 

    

 

 

 

Source, Pew Internet and American Life Project, Spring Tracking, March-April 2009 

The highest take-rate group has a take rate that is over eight times as high as older, lower 

income (65 and over, less than $20K), who have a take rate of 11 percent, and they are 93 times 

as likely to have broadband based on the odds ratio; 

a take rate that is 2.6 times as high as older lower middle income (65 and over, $20K to 
< $40K), who have a 35 percent take rate and they are 21 times as likely to have 
broadband, based on the odds ratio;  

a take rate that is 2.2. as high as middle age, lower income adults (age 45 < 65) with a 41 
percent take rate and they are 17 times as likely to have broadband based on the odds 
ratio; 

a take rate that is 1.7 times as high as younger, low income adults who have a 53 
percent take rate and they are 13 times as likely to have broadband based on the odds 
ratio; 

a take rate that is 1.6 times as high as middle age, lower middle income adults, with a 56 
percent take rate and they are 9 times as likely to have broadband based on the odds 
ratio. 
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B. Complex Models of Adoption 

The complex models of broadband adoption that have been suggested in the social 

science literature have adopted a resource framework that identifies different types of “capital” 

and resources  that are necessary to adopt a technology (see Exhibit IV-3).   The endowment of 

resources available to households on the demand side of the market, which reflects the 

underlying distribution of resources in society, plays a key role, as do supply-side factors such as 

price, availability and the nature of the services reflect the supply-side of the market   Behavioral 

factors (motivation and perception) play an important role.   

Exhibit IV-3:  Digital Divide Indicators Relations Modeling 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Karine Barzilai-Nahon, “Gaps and Bits: Conceptualizing Measurements for Digital Divide/s,” The 
Information Society, 2006, 22. p. 273. 



 

 
 
 

159 

The enumeration of the detailed factors that affect adoption gets quite long, as shown in 

Exhibit IV-4 synthesizes about half a dozen discussions.  Exhibit IV-3 identifies four main 

categories of proximate causes of broadband adoption and digital exclusion—Availability, 

Affordability, Skill and Attitudes.  

Exhibit IV-4: Major Categories of Factors Affecting Digital Exclusion 

Availability:  Physical: proximity and access to ICT equipment and services. 
     Bandwidth (services), Applications (Content), Hardware (Devices 

Affordability:  The user can afford to use the equipment 

      Financial: ability to pay for ICT equipment and services 
      Temporal (time to spend on different activities) 

Skill:   The user has the required cognitive skill and knowledge to use the equipment to identify  
information needs and find, use, evaluate and store information. 

      Multi-literacies: Technological, Language, Numbers, Creative and critical skills 
      Operational: Navigation, Usability (physiological limitations), Experience 
      Technology Design: ‘human-machine’ interface, hardware and software designed to meet  

needs of a population, Complexity, Diversity, Intensity  

Attitude:  The user has the individual inclination and social location to use the technology 
      Psychological: The user feels comfortable about using the equipment. 
      Perception: Interest, Motivation, Relevance, Practical value 
      Social resources (Interpersonal relationships): Co-participation and sharing; Social network  

positions and relations in workplace, home or community (spaces & places; planning) 
Organizational forms and regulations that structure access to digital content in particular ways. 

      Cultural: Status credentials appropriate for the user to be in the location and use the equipment 
Content: meaning and significance to culture or lived reality. Local language, local  
content, effective user control and interface;  
Production: ability of individuals to develop content of their own. 

Source: Jan A.G. M. van Dijk, The Deepening Divide: Inequality in the Information Society (Thousand Oaks: 

Sage, 2005), p. 24; Karine Barxilai-Nahon, “Gaps and Bits: Conceptualizing Measurements for Digital 

Divides/s,” The Information Society, 2006, 22. p. 273.Dahms, 2009,  M., 2009, "Shifting Pocus from Access to 

Impact: Can Computers Alleviate Poverty?" in Enrico Ferro, et al. (Eds.) Overcoming Digital Divides: 

Constructing an Equitable and Competitive Information Society (Hershey:IGI Global, 2010), p. 450); Selwyn 

and Faser, 2009, Beyond Digital Divide: Toward an Agenda for Change, in E. Ferro, et al., (Eds.) 

Overcoming Digital Divides: Constructing an Equitable and Competitive Information Society (IGI), p. 5, 7; 

Dunn, 2009, p. 330; Comunello, 2009,pp. 592, 596, 597; Hill, Davies and Williams, "older People and Internet 

Engagement: Acknowledging Social Moderators of Internet Adoption, Access and Use," Information, 

Technology & People, 21(3) 244-266.pp. 254-255.. 

 

The means of material access to broadband service are only a part of the problem. 

Households have to be motivated to acquire the services and have the skills to use it.  Motivation 

includes the perception that there is content and applications worth paying for. Households must 

have the technical skill to adopt and use the technology.  Finally, the nature of the technology 

and efforts to enhance its adoption are important.   Closing the digital divide is no longer seen as 

primarily or simply a matter of making the technology available.  Success comes when 

individuals master the technology and put it to a wide range of uses. Defining the ultimate object 
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according to the nature and extent of use shifts the focus of what determines a successful 

outcome significantly.  It is important to appreciate the full complexity of the challenge.  

Exhibit IV-5 integrates the background factors and the proximate causes into one overall 

framework.  The four proximate causes of broadband adoption and digital exclusion overlap 

because of the strength of the background factors.  Exhibit IV-5 makes this point in two ways.  It 

is drawn to scale to reflect the fact that about two-thirds of all households have appropriated 

broadband. Second, it highlights the modest percentage of households that are affected by only 

one of the four factors that result in digital exclusion.  When survey respondents are asked about 

what keeps them from adopting the Internet or broadband, they are (or should be) allowed 

multiple responses. As a result, each individual cause will represent a small percentage of the 

total causes and households giving only one cause will represent a small share of the total. 

Exhibit IV-5: Complex Causes of ICT Adoption 

  

AVAILABILITY                        AFFORDABILITY  
 
              
                          

                 BROADBAND                                
                   ADOPION 

 

 

               
         SKILL                                                                                                 INTEREST 
 
Source:  P. Verdegem and P. Verhoest, “Profiling the Non-User: Rethinking Policy Initiatives Stimulating ICT 
Acceptance,” Telecommunications Policy, 31, p. 644. 
 

C.  A Sociological Model of Digital Exclusion in the U.S. 
 

This section uses recent survey data to demonstrate that the “models” of broadband 

adoption developed in the literature apply to the U.S.  While the theoretical literature is rich in 

explanation of the complex causal model, the empirical literature tends to focus on traditional 

demographic and socioeconomic factors.  Very few data sets include the complete mix of factors 

that affect broadband adoption.  While demographic and socioeconomic data is generally 

available, data on technology specific resources, skill and attitudes for analysis of the adoption of 

technologies within countries is not generally available.  Where data is available, it is quite old.  

Cross-national studies use structural indicators of skills – like education or telephone penetration 

as proxies.  To gain further insight into the complex causes of broadband adoption, this section 
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uses an early 2009 survey by the Pew Internet and American Life project (as well as several 

other recent Pew survey), which included key questions on attitudes.  The Pew data supports the 

general findings of the social science literature. 

Method 
  

The Pew survey data includes a standard set of background and technology questions, as 

described in Exhibit IV-6.  For the purposes of this analysis, the early 2009 survey has two 

important features. First, it included a series of questions about why households do not have 

Internet service, which is quite rare. The survey had two sets of questions that help define the 

technology resource variables.  One set addressed why the respondent did not have the Internet at 

home.  One set addressed why the household did not have broadband at home.  We have 

combined these two.    The list of possible factors inhibiting internet service was long and had a 

number of items that the literature indicated are important household resource factors.  We 

summed the individual responses into an index of activity 

Interest     Skill   
 I’m just not interested   It too difficult    
 Don’t need/want it   Too old to learn 
 It’s a waste of time   Just don’t know how 
 Too busy    Physically unable 
Availability    Fear 
 Don’t have access   Worries about computer viruses 
 Don’t have a computer   Worried about spyware 
Affordability     Worried about spam 
 Expense 
 Price 
 

The fear category had very few respondents so it was dropped from the analysis.  

Second, the survey asks questions about activities the respondent engaged in on the 

Internet in both general terms and also on a daily basis. That is, it asks whether each of a set of 

activities was engaged in “yesterday.”  We use the “yesterday” responses to build an index of 

Internet use both because “yesterday” is an easy recall measure and because it represents regular 

use.  We sum all the activities that were engaged in yesterday into a measure of Internet use.  

This data set also had two sets of questions that focused on specialized uses that were 

oriented toward hot topics – the election campaign and the economic recession.  We sum the 

responses to this long list of questions about the use of the Internet in these two contexts.  

Although these questions are somewhat weaker than the “yesterday” questions, because the uses 

were very specific and topical, these questions provide insight into two areas of Internet use that 

are deemed quite important – political and economic activity – in a focused manner.   
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Exhibit: IV-6: Variables 

Category of Variable  Type of         

Variable Name Variable         

           

Background            

 Age Ordinal Age: 1 = 18-24, 2 = 25-34, 3 = 35-44, 4 = 45-54, 5 = 55-64, 6 = 65+ or more  

 Parent Dummy 0 = "no", 1= "yes"       

 Race          

   Black Dummy 0 = "no", 1= "yes"       

   Hispanic Dummy 0 = "no", 1= "yes"       

 Gender Dummy 1 = "male," 2 =  "female"      

 Rural Dummy 0 = "no", 1= "yes"       

Socioeconomic            

  Status Education Ordinal Education: 1 = LT HS, 2 = HS Grad, 3= Some Coll, 4 = Coll. Grad or more  

 Income Ordinal Income: 1 = 10<, 2 = 10 < 20, 3 = 20 < 30, 4= 30 <40, 5 = 40 < 50,   

Technology   6= 50 < 75, 7 = 75 < 100, 8 = 100 < 150, 9 = 150 or more   

            Lack of: Material Dummy 0 = "no", 1= "yes"       

 Interest Dummy 0 = "no", 1= "yes"       

 Skill Dummy 0 = "no", 1= "yes"       

Computer Access Dummy 0 = "no", 1= "yes"       

Broadband In Home Dummy 0 = "no", 1= "yes"       

Activity Count Activity Interval Sum of activities yesterday; 

                             Home Broadband range (0-17), Mean = 2.246, median = 1, SD = 2.68 
                             Civic Participation range (0-9), Mean = 1.386, median < 1, SD = 1.741 
                             Post-Election range (0-6), Mean = 1.09, median <1, SD = 1.431                
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Results 
 

A standard model of socioeconomic and demographic characteristics that has been found 

to predict technology adoption works well in these data sets.  Exhibit IV-7 presents the results 

for the Pew data set that included the technology resource variables.  We ran the model twice, 

once with broadband in the home as the primary dependent variable, once with no Internet in the 

home as the primary dependent variable.  The results are similar.  We ran the models with 

ordinary least squares and probit regressions, since several of the dependent variables are 

categorical.  The ordered probit results, which are similar to the OLS approach results, are 

discussed here.   

 

Exhibit IV-7: 

Multistage Access Model as a Technology Adoption Model Highlighting Technology 

Resources: Home Broadband Data Set 

 

 Computer Access Broadband Access No Internet 
Internet Activity 
Broadband 

Internet Activity 
No Internet 

 Beta in Beta in Beta in Beta in Beta in 

 Sig. only Sig. only Sig. only Sig. only Sig. only 

Age -0.125 -0.113 -0.0826 -0.159 -0.169 

Education 0.449 0.162 0.133 0.216 0.228 

Income 0.253 0.106 0.113 0.0475 0.048 

Rural -0.081 -0.217  -0.045 -0.118 

Parent  0.215    

Race      

  Black  -0.048    

  Hispanic      

Gender .262   -0.110 -0.110 

Computer Na 1.686 2.017 1.793 1.526 

Broadband Na Na  .983 1.182 

None Na Na  -0.316 -1.182 

Availability Na -6.389 -1.135 -5.336  

Affordability Na -6.552  -4.292 -.469 

Interest Na -6.480 -6.555  5.104 

Skill Na -5.362 -5.562  -3.994 

      

Pseudo R2 .33 0.49 0.53 0.16 0.16 

Pseudo R2  0.24 0.25 0.08 0.08 

(demog. Covariates only)      
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As these models go, the results are strong.  The effects of all of the independent variables 

are in the expected direction.  Several of them are statically significant and quantitatively 

meaningful.  The model explains a substantial amount of the variance in the dependent variables.      

Age, education and income are the most important background variables.  Rural location 

is also a consistent, significant predictor of adoption and use.  Use of a computer at work, home 

or school is a consistent and important factor affecting broadband adoption and use in this data 

set.  

The technology resource variables are strong predictors of broadband access and 

generally strong predictors of use.   

The pattern of explained variance underscores the fact that all three sets of factors are 

important.  The computer is the pivotal factor in broadband adoption and use.  However, the fact 

that the background factors “explain” more than half the variance in computer use makes it 

important to include them in the analysis.  It is also important to recognize that a significant part 

of the impact of the background and resource factors on use is indirect through the effect on 

computers and access.   

An exercise that tries to isolate the impact of the different types of factors leads to the 

conclusion that they are all important.  The bottom line in Exhibit IV-7 shows the levels of 

explained variance when the background factors alone are regressed on the dependent variables.  

While dropping important factors from the model can be said to result in a misspecification, the 

exercise does suggest that broadband adoption and use are the result of complex interactions of 

these sets of factors. The inclusion of the technology variables doubles the amount of explained 

variance.    

While the Pew survey data infrequently included the questions on the technology factors 

that affect broad adoption, it regularly conducts surveys that include the background questions 

and larger sets of specialized questions about different types of uses of digital connectivity.  Two 

surveys conducted in 2008 provide an opportunity to assess whether the same “model” fits the 

specialized uses.  As shown in Exhibits IV-8, the background factors affect the adoption of 

digital technologies similarly across the data sets.  The relationships between independent and 

dependent variables have the same signs.   

However, as shown in and IV-9, the model explains less of the variance in the measures 

of the more specialized uses.  One would expect the more specialized uses to be more 

“idiosyncratic” with respect to individuals and the level of explained variance for these types of 

outcome variables is generally lower. 

D. Population Clusters 

 

While these causal analyses and models are common, they may not be intuitive.  An 

alternative approach that may be more intuitive identifies social groups with distinct 
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characteristics and overlays those groups on a map of digital engagement.  The clusters used in 

an analysis of digital engagement in one U.K. study were as follows. 

Cluster   Traits 
Isolated    older, retired 
Disadvantaged   low income, less educated, unemployed 
Rural    middle-aged, white, rural 
Urban Minorities  African, urban, male 
Young Independent  single, young, student 
Up and Coming  Young adults, higher income, employed 

Exhibit IV-8: The Basic Technology Adoption Model Across Recent Pew Surveys 

(OLS Beta’s are shown) 
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Exhibit IV-9: Specialized Activities Measures 

(OLS Betas) 

 Communication Political Comm. Info Gathering Entertainment Civic Participation Physical Civic 

Date base: Home Broadband Post-Election Home Broadband Home Broadband Civic Participation Civic Participation 

Independent  Beta in  Beta in  Beta in  Beta in  Beta in  Beta in  

  Variables Sig. only  Sig. only  Sig. only  Sig. only  Sig. only  Sig. only  

Background              

Age -0.22  -0.129  -0.053  -0.221  -0.135  -0.035  

Parent     0.042  -0.094  0.085    

Black   0.064    -0.032  -0.026  0.052  

Hispanic         -0.036    

Gender 0.078  0.044  -0.043  -0.093    -0.03  

Rural             

Education 0.139  0.147  0.155    0.106  0.165  

Income 0.05  0.094  0.078  -0.05  0.049  0.123  

Computer 0.109  0.194  0.02  0.103  0.06  0.057  

Broadband 0.27  0.219  0.253  0.242  0.199  0.06  

R2 .31  .32  .21  .17  .14  .11  
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Exhibit IV-10 shows the results for the U.S. The U.S. data produces a very similar results 

to the UK results in Exhibit Iv-11.  The first three clusters have much lower levels of usage. The 

last two groups have much higher levels of usage. 

Exhibit IV-10:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Clusters from Communities and Local Government, Digital Inclusion: An Analysis of Social 

Disadvantage and the Information Society, 2008; U.S. data from Pew Internet and American Life Project, 

Spring Tracking, March-April 2009 

 

Recognizing the complex causality of digital exclusion should not be taken as an excuse 

for inaction. Rather, having seen the immense value of expanding digital inclusion, complexity 

calls for careful policy designed to address the problem and realism in expectation about results.  

There is a sense in which the adherence to then normalization view inhibited the consideration of 

policies in the U.S.   As shown in Exhibit IV-12, other advanced developed nations have devoted 

much more attention to the issue and developed a portfolio of policies to address all of the causes 

of digital exclusion. This analysis supports the declaration in the National Broadband Plan that 

“It’s now time to act and invest in our nation’s future by bringing the power and promise of 

broadband to us all.”494 
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Exhibit IV-11: Distribution of Types of Digital Engagement and Socio-Economic Clusters 
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Exhibit IV-12: Policies Implement in Advanced Industrial Nations 
 

Accessibility to all technologies for citizens regardless of ability should be a goal that concerns the strategic need 

for government or other authoritative organisations to stipulate (and monitor adherence to) standards.  

Design and usability standards issues  

 Mandatory regulations for ICT accessibility for government purchasing (USA) 

 Design for all networks and centres (FIN, GR, NL, N) 

 Promotion of design for all in appropriate higher education courses and amongst industry (N) 

 National resource centres demonstrating participation, accessibility and assistive devices (N) 

 Web design and usability standards also encompass issues about: 

Accessibility standards and guidance for web developers (A, BG, CZ, DK, EE, FIN, IRL, I, LT, NL, N, PL, RO, 

UK) 

 (naming and shaming) Portals that monitor compliance of government/all web sites with minimum 

benchmarking standards (NL, PL) 

 ‘Best on Web’ networks, centres or competitions that test and show-case ‘off the shelf’ products (DK) 

Infrastructure issues  

 The return path on set top boxes (UK) 

 Roll out of dark fibre and other infrastructure (I, NZ) 

 WiMax as an alternative to local loop expansion (I, SI, TKY) 

 Support for new infrastructure technologies (I) 

 Public Access Centres (BG, CZ, FIN, H, I, LV, N, PL, P, RO, UK and others) 

 Incentives and encouragement to adopt and utilise technology (all countries) 

 Grants and loans for everyone, excluded, children or specific groups to purchase technology (FIN, I, LV, P, 

RO) 

 Free laptop for every child (this will provide benefits for parents and grandparents) 

 

Literacy and digital competence: Enhancing basic literacy and technological literacy will improve life chances and 

facilitate lifelong learning 

 National skills strategy (I) 

 Lifelong learning goals (BG, CZ, EE, FIN, IRL, LT, NL, N, UK) 

 ICT strategy for schools and/or school children (A, D, IRL, NL, N, UK) 

 ICT support strategy or policy for teachers, third sector and/or carers (P, RO) 

 Awareness and confidence building (A, CZ, EE, FIN, GR, LV, LT, NL, PL, RO, CH, UK) 

 Support and training for all or excluded groups (CZ, IRL, LV, LT, NL, UK) 

 Online/DVD literacy materials (A, CZ, D, I) 

 Online/DVD digital literacy materials (A, CZ, D, I) 

 ICT mentors (H, UK) 

 Annual contest abut ICT for grandparents and grandchildren (HUN) 

 ‘Netsafe Now’ Once a year event about safety on the internet (DK) 

 

Technology to enhance independence and ageing;  

 Support and/or funding for the development of assistive technologies  

 Establishment of interoperability/compatibility standards for assistive living technologies 

 National resource centres and demonstration initiatives and centres on ambient assisted living (I, NL, SI) 

 Centres of excellence for inclusive technologies for older people (I) 

 Entertainment and communications portal for older people (I, NL, PL, P, RO, S) 

 Development of online activities for the University of the 3rd Age (AUS, CZ) 

Support to provide older and disabled people with basic digital literacy Awareness and confidence  

building (A, CZ, EE, FIN, GR, LV, LT, NL, PL, RO, CH, UK) 

 ‘Connected not excluded’ initiative to reduce ICT anxieties for older people (D) 

 Development and support for voluntary organisations assisting older people to use ICT (POL) 

 Support and training (A, BG, CZ, DK, FIN, I, LT, N, P, S, UK) 

 Online/DVD digital literacy materials  

 ICT mentors (H, UK) 

 Annual contest abut ICT for grandparents and grandchildren (H) 
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 ‘Netsafe Now’ Once a year event about safety on the internet (DK) 

 

Technology for inclusion: 

 Simplify the life of users and improve the efficiency of service delivery to all citizens 

 Single portals (AUS, CZ, EE, GR, LV, LT, NL, P, RO, SI, TKY, UK) 

 Interoperability goals, XML schema and guidelines (FIN, D, I, N, P, RO, SI, UK 

 Style guidelines and WAI compliance (A, BG, CZ, DK, EE, FIN, IRL, I, LT, NL, N, PL, RO, UK) 

 Data sharing (EE, F, LT, N, PL, UK) 

 Secure data exchange (EE, F, LT, N, NZ, PL, UK) 

 Electronic signatures (A, BG, SL) 

 Public key infrastructure from trusted sources (EE) 

Promotional issues associated with enhancing the use of technology for inclusion: 

 A champion and/or mandatory requirements  

 Promoting the benefits of technology for excluded groups 

 Providing more opportunities for practitioners, IT specialists and excluded groups to meet together to 

discuss common needs 

 

List of Nations 
A, Austria; AUS, Australia; BG, Belgium; CH, Switzerland; CZ, Czechoslovakia; D, Germany; DK, Denmark; 
EE, Estonia; F, France; FIN, Finland; GR, Germany; H, Hungary; HUN, Hungary; IRL, Ireland; I, Italy; LT, Lithuania; 

LV, Latvia; N, Norway; NL, Netherlands; NZ, New Zealand; P, Portugal; POL, Poland; RO, Romania; SI, Singapore; 

SL, Slovakia; TKY, Turkey; UK, United Kingdom 

Source: Communities and Local Governments, An Analysis of International Digital Strategies: Why Develop a 
Digital Inclusion Strategy and What Should be the Focus, October 2008.   
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NETWORK MANAGEMENT 
 

I. LEVERAGE IN THE PHYSICAL LAYER   

 

A.  New Sources of Market Power in New Network Economy Industries  
 

The growing concern about digital information platform industries derives from the fact  

that the lower layers do not appear to be very competitive.495  It has become clear that the 

physical infrastructure and the code layers confer immense leverage to dominant firms and are 

unlikely to exhibit a great deal of horizontal competition.496  There are not now nor are there 

likely to be a sufficient number of networks deployed in any given area to sustain vigorous 

competition. Vigorous and balanced competition between operating systems has not been 

sustained for long periods of time.   

Scale and scope economies may be so strong in the lower layers that that may give rise to 

a unique characteristic of a market called tipping.  Interacting with network effects and the 

ability to set standards, the market tips toward one producer.   Firms seek to capture these 

positive externalities and accomplish technological “lock-in.”497  These processes create what 

has been called an “applications barrier to entry.” After capturing the first generation of 

customers and building a customer and programming base, it becomes difficult, if not 

impossible, for later technologies to overcome this advantage.498  Customers hesitate to abandon 

their investments in the dominant technology and customer acquisition costs rise for latecomers.  

This creates an immense base of monopsony power.  I use the term monopsony broadly 

to refer to the ability to control demand.  If a firm is a huge buyer of content or applications or 

can dictate which content reaches the public (a cable operator that buys programming or a 

operating system vendor who bundles applications), it can determine the fate of content and 

applications developers.  In fact, network effects are also known as demand side economies of 

scale.  To the extent that a large buyer or network owner controls sufficient demand to create 

such effects, particularly in negotiating with sellers of products, they have monopsony power.  

The platform nature of digital communications creates unique new sources of vertical 

leverage.  In old economy industries, vertical leverage is exploited by business practices.  

Companies vertically integrate to internalize transactions.  They may withdraw business from the 

open market, driving up the cost of inputs for competitors or denying supply to the market.499  If 

they constitute a large share of the market or refuse to buy or sell intermediate inputs (or raise the 

costs to rivals) the impact can be anticompetitive.      

In a platform industry, vertical leverage can take an additional and more insidious form, 

technological integration/manipulation.500   Introduction of incompatibilities can impair or 

undermine the function of disfavored complements or components.  The ability to undermine 

interoperability or the refusal to interoperate is an extremely powerful tool for excluding or 

undermining rivals and thereby short circuiting competition.  The mere threat of incompatibility 

or foreclosure through the refusal to interoperate can drive competitors away.  

One of the most important factors in creating a positive feedback process is openness in 

the early stages of development.501  In order to stimulate the complementary assets and 
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supporting services, and to attract the necessary critical mass of customers, the technology must 

be open to adoption and development by both consumers and suppliers.502  This openness 

captures the critical fact that demand and consumers are interrelated.503  If the activities of firms 

begin to promote closed technologies,504 this is a clear sign that motivation may have shifted.505  

While it is clear in the literature that the installed base is important, it is not clear that an installed 

base must be so large that a single firm can dominate the market.  As long as platforms are open, 

the installed base can be fragmented and still be large.506  In other words, a large market share is 

not synonymous with a large market.507  A standard is not synonymous with a proprietary 

standard.508 Open platforms and compatible products are identified as providing a basis for 

network effects that is at least as dynamic as closed, proprietary platforms509
 and much less prone 

to anti-competitive conduct.510 

The economic literature provides ample basis for concern that the physical layer of 

communications platforms will not perform well without a check on inherent market power.  In 

this layer, barriers to entry are substantial and go far beyond simple entrepreneurial skill that 

needs to be rewarded.   At the structural level, new entry into these physical markets is difficult.  

Rents in markets with barriers to entry other than entrepreneurial skill are larger than they need 

to be to attract investment and do not dissipate so quickly.   

Similarly, at the code layer of the computer industry, it did not take Microsoft long to 

discover that once the physical layer of the computer (a platform itself) was commoditized, 

Microsoft possessed the market power position in the computer platform.  In fact, Microsoft has 

recognized well the potency of the physical layer as it moves from the computer world into the 

digital communications platform.  It vigorously opposed the expansion of a competing 

applications developer into the facility layer and is supporting both efforts to impose non-

discrimination obligations on network operators and development of an alternative distribution 

network – unlicensed spectrum.   

The dominant players in the physical and code layers can readily distort the architecture 

of the platform to protect their market power.511   They have a variety of tools to create economic 

and entry barriers,512 such as exclusive deals,513 retaliation,514 manipulation of standards,515 and 

strategies that freeze customers out.516   

The emerging model for closed communications platforms is one in which the owner of a 

dominant technology at the lower layers of the platform can leverage control to achieve 

domination of applications and content.  Given proprietary control for network layers in which 

there is a lack of adequate alternatives, owners can lock in consumers and squeeze competitors 

out of the broader market. 

Firms can leverage their access to customers to reinforce their market dominance517 by 

creating ever-larger bundles of complementary assets.518  As the elasticity of demand declines 

over the course of the product life cycle, market power lodged in the physical layer results in 

excessive bundling519 and overpricing of products under a variety of market conditions.520  

Control over the product cycle can impose immense costs by creating incompatibilities,521 

forcing upgrades,522 and by spreading the cost increases across layers of the platform to extract 

consumer surplus.523   
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These anti-competitive behaviors are attractive to a new economy monopolist for static 

and dynamic reasons.524  Preserving market power in the core market by erecting cross-platform 

incompatibilities, raising rivals’ costs, or preventing rivals from achieving economies of scale 

can preserve market power in the core product and allow rents to persist.525  Profits may be 

increased in the core product by enhanced abilities to price discriminate. Conquering 

neighboring markets has several advantages.  By driving competitors out of neighboring markets, 

new monopolies may be created or the ability to preserve market power across generations of a 

product may be enhanced by diminishing the pool of potential competitors.   

The economic literature has recognized the potential anti-consumer, anti-competitive 

impact of bundling.  The possibility of extracting “consumer surplus” has hinged on key 

assumptions about the nature of demand and underlying cost.526  Over the past two decades the 

anticompetitive potential of bundling has been explored and documented in detail.  Indeed, 

almost immediately after bundling was declared benign, the potentially anticompetitive effects of 

bundling reemerged in the literature because it was noted that one had to assume extreme 

conditions to have confidence in its efficiency benefits.   Firms whose market power is neither 

total nor permanent can use bundling to defend or extend their market power.  Under a wide 

range of assumptions, the dynamic527 ability of bundling to undermine competition has been 

demonstrated through a number of mechanisms including inducing exit,528 restricting entry by 

raising barriers,529 relaxing price competition,530 distorting investment,531 retarding innovation,532 

and extending market power into new markets.533   

To the extent that there is a new, digital network economy of the 21st century, the refusal 

to interconnect or interoperate, the withholding of network functionalities, or the denial of access 

to content and applications are important socio-economic transgressions that demand much 

greater scrutiny because they destroy the beneficial externalities that these networks are all 

about.  They are anticompetitive in the sense that they diminish significantly the level of 

competition for content and applications and undermine the rich sources of economic progress in 

the networked economy.  They are anti-social because they undermine the ability of citizens to 

speak and be heard.  

Antitrust authorities and much of public interest regulation focuses on price as the 

measure of market performance, but in the digital age innovation and choice are at least as 

important.  Thus, I distinguish between consumer harm and economic harm.  Consumer harm is 

measured in terms of excess prices and profits.  Economic harm is measured in terms of chilling 

of innovation and denial of consumer choice, which imposes indirect costs on the consumer and 

dulls the competitive process. 

     1.  Cable Market Abuse 
 

Cable modem service was launched under a cloud of legal uncertainty that permitted the 

cable operators to treat it like their video business, as a closed proprietary platform.  The 

technology itself was capable of pervasive and precise discrimination, as the following 

description shows.  Several documents from Cisco Systems, which provided the majority of the 

technology, provide great detail.  Exhibit 3 describes the cable operators’ use of strategic 

leverage in the platform.  The Exhibit shows both the video and the data sides of the platform.  

The data side is the subject of this discussion.534 
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Quality of service has solved the problem by putting absolute control, down to the packet, 

in your hands. 

The ability to prioritize and control traffic levels is a distinguishing factor and critical 

difference between New World networks employing Internet technologies and “the Internet.” 

Preferential queuing gives you the ability to specify packet types—Web, e-mail, voice, 

video—and create policies for the way they are prioritized and handled. 

Conditional Access (CA) systems provide for selective access and denial of specific 

services. They also employ signal security techniques, such as encryption, to prevent a signal 

from being received by unauthorized users.  In addition to protecting traditional broadcast 

content, a contemporary Conditional Access system also must support interactive applications, 

such as electronic commerce, video-on-demand, and high-speed data access.  And it must protect 

against tampering with authorized applications, downloading viruses, or downloading 

unauthorized applications to the set-top. 

For example, if a “push” information service that delivers frequent broadcasts to its 

subscribers is seen as causing a high amount of undesirable network traffic, you can direct 

Committed Access Rate to limit subscriber-access speed to this service.  You could restrict the 

incoming push broadcast as well as subscriber’s outgoing access to the push information site to 

discourage its use.  At the same time, you could promote and offer your own or partner’s 

services with full-speed features to encourage adoption of your service, while increasing network 

efficiency. 

Committed Access Rate also lets you discourage the subscriber practice of bypassing 

Web caches.  It gives you the ability to increase the efficiency of your network by allocating high 

bandwidth to video and rich media coming from a Web-cached source and low bandwidth to the 

same content coming from an uncached source.  Further, you could specify that video coming 

from internal servers receives precedence and broader bandwidth over video sources from 

external servers. 

Another backbone-based control capability is preferential queuing (PQ) that ensures that 

important traffic gets the fastest handling at each point where it is used.  Because it is designed to 

give strict priority to important traffic, PQ can flexibly prioritize according to network protocol, 

incoming interface, packet size, source or destination address.535 

At one time or another these “conditions” were written into a contract with a service 

provider, a consumer service agreement or implemented in the network (see Exhibit 4).   In 

comments at the Federal Communications Commission, the High Tech Broadband Coalition 

noted “troubling evidence of restrictions on broadband consumers’ access to content, 

applications and devices.”536  The advanced telecommunications networks of cable operators 

were closed for the first six years of deployment.537  When they talked about granting access, 

they made it clear that they would control who could sell, under what terms and conditions, using 

what functionalities, and at a price that made it a very unattractive business.   
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A Term Sheet offered by Time Warner to unaffiliated ISPs who had requested access to 

its network during the summer of 2000 gives a new and troubling specificity to the threat to 

innovation.  There in black and white are all the levers of market power and network control that 

stand to stifle innovation on the Internet.  Time Warner demanded the following: 

(1) Prequalification of ISPs to ensure a fit with the gatekeeper business model  

(2) Applying ISPs must reveal sensitive commercial information as a precondition to 

negotiation 

(3) Restriction of interconnecting companies to Internet access sales only, precluding a 

range of other intermediary services and functions provided by ISP to the public (e.g. 

no ITV [interactive TV] functionality) 

(4) Restriction of service to specified appliances (retarding competition for video services) 

(5) Control of quality by the network owner for potentially competing video services 

(6) Right to approve new functionalities for video services  

(7) A large nonrefundable deposit that would keep small ISPs off the network  

(8) A minimum size requirement that would screen out niche ISPs 

(9) Approval by the network owner of the unaffiliated ISP's home page 

(10) Preferential location of network owner advertising on all home pages  

(11) Claim by the network owner to all information generated by the ISP  

(12) Demand for a huge share of both subscription and ancillary revenues 

(13) Preferential bundling of services and control of cross marketing of services  

(14) Applying ISP must adhere to the network operator's privacy policy.538 

Under these conditions, the commercial space left for the unaffiliated and smaller ISPs 

(where much innovation takes place) is sparse and ever shrinking.539  This may explain why ISPs 

have become active in fighting AT&T/AOL hegemony.540  It took tremendous courage to put the 

Term Sheet in the public record in violation of the nondisclosure agreements that Time Warner 

had demanded,541 especially in light of the threats and actions that AT&T, Time Warner and 

AOL have hurled at those who have challenged their proprietary plans.542  

The largest ISP, AOL, capitulated to the cable monopolists.  After a five-year struggle for 

carriage, AOL signed a three-year contract for access to less than one-half of AT&T’s lines 

under remarkably onerous conditions.543  AOL is paying $38 at wholesale for a service that sells 

for $40 in the cable bundle.  It allowed AT&T to keep control of the customer and to determine 

the available functionality.  It apparently agreed to a no–compete clause for video.  As AOL put 

it, the deal turned the high-speed Internet into the equivalent of a premium cable channel, like 

HBO.  Nothing could be farther from the Internet as it was.  Why did AOL agree?  It was 

desperate for carriage.  You cannot be a narrowband company in a broadband world, and DSL 

just does not cut it.  The AOL-AT&T agreement punctuates a seven-year policy of exclusion. 

From the point of view of the technical design features of the Internet that unleashed the 

dynamic forces of innovation, the fact that these negotiations must take place at all is the truly 

chilling proposition.  Under the current marketplace model blessed by the FCC for broadband 

Internet service, it is a given that the owners of the infrastructure can use control over access to 

gain a strategic advantage in negotiations for open access.  Lawrence Lessig and Tim Wu 

provide an instructive example in the case of home networking, pointing out that “the restrictions 

on home networking are a patchwork… some… providers explicitly allow home networking.  
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Many others express no clear opinion.  But others have banned home networking and at least one 

major cable provider has threatened home networkers with criminal punishment.”544 

Lessig and Wu point out the uncertainty of future discrimination is sufficient to chill 

innovation, noting that the:  

question an innovator, or venture capitalist, asks when deciding whether to develop some 
new Internet applications is not just whether discrimination is occurring today, but whether 
restrictions might be imposed when the innovation is deployed.  If the innovation is likely to 
excite an incentive to discriminate, and such discrimination could occur, then the mere 
potential imposes a burden on innovation today.545 

 

     2.  THE TELEPHONE COMPANY ABUSE 
 

Telephone companies were forced to execute their exclusion in a more subtle manner, 

since the Telecommunications Act of 1996 requires them to allow competitive local exchange 

carriers (CLECs) and unaffiliated Internet Service Providers on their systems.  They must embed 

their anticompetitive strategy in day-to-day business conduct.546   Nevertheless, the telephone 

companies continued to press hard for the legal right to discriminate by gaining the legal 

authority to exclude competitors from another interconnection point in the physical layer, the 

remote terminal, which would cut most competitors off from a large part of the residential 

market.   

A major source of potential discrimination lies in the architecture of the network.  The 

technical capabilities of the network controlled by the proprietor can be configured and operated 

to disadvantage competitors.  The proprietary network owner can seriously impair the ability of 

competitors to deliver service by restricting their ability to interconnect efficiently and deploy or 

utilize key technologies that dictate the quality of service.  Forcing independent ISPs to connect 

to the proprietary network or operate in inefficient or ineffective ways, or giving affiliated ISPs 

preferential location and interconnection, can result in substantial discrimination.  Similarly, 

forcing CLECs to make digital to analog to digital conversions to implement cross connects 

raises costs.  The result is a sharp increase in the cost of doing business or degradation of the 

quality of service.     

ISPs have identified a range of ways the dominant telephone companies impede their 

ability to interconnect in an efficient manner.  Refusing to peer with other ISPs and causing 

congestion by “deliberately overloading their DSL connections by providing them with 

insufficient bandwidth from the phone company’s central offices to the Internet”547 create a 

roadblock that forces ISPs to enter into expensive transport arrangements for traffic.548  Refusing 

to guarantee quality of service to unaffiliated ISPs and imposition of speed limits549 has the 

effect of restricting the products they can offer.550  The network owners then add insult to injury 

by forcing ISPs to buy bundles of redundant services,551 preventing competitors from cross 

connecting to one another,552 restricting calling scopes for connection to ISPs,553 and refusing to 

offer a basic service arrangement or direct connection to the network.554  The effect is to 

undermine competition and restrict service offerings.555 
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The most critical architectural decisions are to impose network configurations that 

prevent competition for the core monopoly service, voice.556  This bundling of competitive and 

noncompetitive services places competitors at a disadvantage.557  Ironically, Cox complains that 

it is being discriminated against when incumbent telephone monopolists bundle voice and data, 

while it pursued a similar exclusionary tactic with respect to the bundling of video and data.558  

Independent ISPs have pointed out that their ability to offer voice is being frustrated by 

architectural decisions that deny them the ability to offer the voice/data bundle.559 Moreover, 

incumbents are reserving the right to offer additional services, like video, over lines for which 

independent ISPs are the Internet access service provider.560   

Telephone companies also leverage their control over the network into an abuse of the 

affiliate relationship.  The use of corporate resources including logos and joint advertising has 

been a constant source of cross-subsidy.561  Assets have been transferred to the advantage of the 

affiliated ISP, including customer accounts, CPNI, bottleneck facilities and collocation space.562  

Employees, senior management and boards of directors have been co-mingled, facilitating the 

cross-subsidization and anti-competitive advantage given to affiliates.563 

Even after the service is “generally” available, it appears that the incumbent delivers 

wholesale services to its affiliate more quickly than it is made available to competitors.  The 

telephone companies manipulate the availability of capacity, denying unaffiliated ISPs access to 

their DSLAMs or CLECs access to their central office space.564  Competitors and regulators 

maintain that incumbents have been guilty of unfairly steering customers to affiliates at the 

expense of competitors.565  The affiliates get the preferential first spot in the list of options, and 

this gives them a huge advantage.566  Joint marketing is a concern,567 with suggestions that 

incumbents may offer only one option.  The detailed control of the network confers an immense 

information advantage on the system operator.  The potential for competitive abuse of 

information is substantial.568  Independent ISPs note that the affiliated ISP has been given access 

to network information in advance, thereby being assured of preferential access to capacity.569   

 Controlling a bottleneck, network owners charge prices and place conditions on 

independent content providers that undermine their ability to compete.570  Minimum terms and 

volume discounts, which are not imposed on the affiliated ISP or are cross-subsidized by the 

parent company, place independent ISPs at a disadvantage. 

In the context of these anticompetitive practices, cable and telephone companies promise 

to allow one-click access to the Internet as a ‘guarantee’ that their business models will not 

undermine the dynamic nature of the information environment.  They refuse, however, to be 

bound by an enforceable obligation to provide this nondiscriminatory access.  The private 

promise is laughable.  One-click access glosses over the fact the consumer must click through 

architectural principles, usage restrictions and business relationships that are anathema to 

innovation on the Internet.     

 Wire owners monopolize the access business and leverage their market power 

to undermine competition. 

 The click-through-only approach does not allow independent ISPs to compete 

for consumer dollars until after the cable and telephone companies have 
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charged consumers between $30 and $40 for Internet access.  The price is too 

high and allows the network owner to cross subsidize its own affiliated ISP.   

 By setting the price so high, companies undercut any serious competition 

because there is little discretionary income to compete for. 

Guaranteeing one click access does not solve the problem: 

 it does not address architectural decisions that restrict bandwidth or undermine 

the development of disruptive services;   

 it does nothing to address the problem that the wire owner is still in control of 

functionality.  The network owner retains the right to impose restrictions on 

the products and functionalities that independent ISPs can offer to the public 

by imposing acceptable use policies as a business strategy. 

 

     3.  INTERMODAL COMPETITION DOES NOT DISCIPLINE CABLE’S MARKET POWER  
 

With ISPs excluded from or hampered in their ability to use the underlying 

telecommunications facilities, the network owners have been free to pursue an aggressive 

strategy to leverage their market power; cross technology competition has been inadequate to 

discipline them.  In the early phase of deployment of the new, high-speed services, prices rose 

moderately, quite the opposite of what one would expect from a digital technology seeking to 

increase penetration.571  One incident that drives home the failure of the rivalry between 

telephone and cable companies to discipline anticompetitive behaviors is the slowdown decision 

by the telephone companies.  As the Chairman of the Illinois Commerce Commission put it: 

The ICC ruling requires the company to allow its competitors meaningful access to their 
network at reasonable prices…  
In a carefully worded letter to members of Congress last month, Whitacre [CEO of SBC] 
harshly criticized the ICC decision and said that SBC Ameritech has “been forced to halt 
indefinitely further deployment and activation of new DSL facilities in Illinois…” 
As we all know, the competitiveness of a market easily can be measured by one player’s 
ability to control the supply of a good.  Whitacre’s statement is clear: SBC Ameritech 
controls the market so completely that it can determine if more than a million consumers in 
Illinois will have access to broadband services… 
Whitacre wants to extend his monopoly over the local telephone network to high-speed 
Internet access.  Maybe that is why SBC was able to reduce service and increase the price for 
DSL service by 25 percent last month.572 
The incumbents had just executed a classic price squeeze on ISPs.  They had dropped prices 
at retail for about a year and waited until the independent ISPs had gone under.  The price 
squeeze was similar to that affected in the cable modem world.  The price for access to the 
network is far above costs and leaves little margin for the unaffiliated ISP.573 The margins 
between the wholesale price ISPs are forced to pay and the retail price affiliated ISPs charge 
is as small as $1 on the telephone network.574  For cable networks, the margins are as low as 
$5.  In other words, independent ISPs are forced to look at margins in the single digits and 
never much above 20 percent.   Cable and telephone company margins for these services are 
well in excess of 40 percent.575   
 

As a result, many competitive residential DSL providers have either gone bankrupt, sold 

out or ended the DSL portion of their business, leaving consumers in many U.S. regions a single 
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choice for DSL service: the local phone company.  The competitive fallout opened the door for 

price hikes.576  Telephone companies continue to impose long installation times and service 

interruptions on DSL customers of their competitors.577  This led to a re-thinking on Wall Street 

as “long term pricing pressures may turn out to be pricing power.”578   

One of the key elements underlying this ability to avoid competition is a sharp 

segmentation of the market by technology.  Looking carefully at specific product and geographic 

markets reveals little competitive overlap of different facilities.579   It has been apparent from the 

beginning of high-speed service that technological differences give different facilities an edge in 

different customer and geographic markets.580   

Business and residential markets are segmented and concentration is higher within each 

segment (see Exhibit 5).  Cable dominates the residential high-speed Internet market, with a 65 

percent market share for all “broadband” services and an 82 percent market share for the 

advanced services residential market.  Digital Subscriber Line service, the telephone industry’s 

high-speed offering, dominates the non-residential market with a 90 percent market share.  

Businesses are disinclined to use cable: 

Cable modem service presents serious security and reliability issues that, while present 

for residential users, are of far greater concern when used to support business applications… In 

addition, service quality for cable modem service is not equivalent to ILEC standards… 

Additionally cable modem transmission speeds are not consistent, due to the “shared platform” 

architecture… Finally, cable modem platforms do not offer business customers a sufficient level 

of security.581  

DSL, as deployed, is ill suited to multimedia video applications.  For the next generation 

telephone network technologies, “most experts agree that the VDSL business case isn’t for 

everyone and won’t realize its full revenue potential for decades.”582  Cable operators devoted 

less than two percent of the capacity of their systems to cable modem service.  They could easily 

expand that if they so desired.  This gives them an immense advantage over telephone 

companies.  Tom Hazlett has characterized the situation as follows:  

Cable operators possess substantial market power in subscription video markets.  

Moreover, they use this leverage to restrict output in broadband access.  This is not profitable in 

a narrow financial calculus, but is rational due to strategic considerations…583 

Satellite, which provides some high-end niche market competition for cable in the video 

space, lacks the ability to effectively bundle in high-speed Internet.  Cable recognizes this and is 

aggressively bundling high-speed Internet with basic cable service.  

The FCC hopes that competition between two different technologies or modes of 

communications – that is, a policy of “intermodal” competition – will be sufficient to drive 

prices down.  It has resisted and opposed efforts to stimulate competition within the technologies 

– “intramodal” competition.  This, too, is a radical departure from the first generation of the 

Internet.584  The dial-up network on which the Internet was born and thrived was a common 

carrier, an open network operated under the obligation to provide nondiscriminatory access to 
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telecommunications services.  The FCC has steadfastly opposed any such obligation for 

advanced telecommunications networks.585   

The policy of relying on a small number of closed networks has failed and continues to 

fail.  Instead of vigorous competition, the FCC’s policies have created what Business Week calls 

“a cozy duopoly of broadband providers: the Bells and the cable-TV companies.” Business Week 

concludes that this duopoly has not served the public well.  “The two sides have been slow to 

push for higher broadband speeds or fast price declines.”586    

Chilling innovations and charging high prices for access has had a negative effect on 

broadband penetration in the U.S.  Buried at the end of the FCC’s most recent report on 

broadband is the fact that the United States ranks well down the list for rates of broadband 

penetration in advanced industrial countries.   

 In the past four year, the U.S. has fallen from third to eleventh by one count or 

fifteenth by another count.587  When per-capita income is taken into account, 

the U.S. is performing miserably in getting high-speed Internet in American 

households.588     

 Cross national comparisons of price included in the report show that 

Americans pay fifteen to twenty times as much, on a megabit basis, as 

consumers in Japan.589  Three years ago the price gap was half as large.590  

 One out of every two American households with incomes above $75,000 has 

high-speed Internet connections at home.  One out of every two American 

households with incomes below $30,000 does not have any Internet 

connection at home at all. 591 

 

Moreover, while an FCC report proudly notes that penetration of broadband into 

American homes has tripled in the past three years,592 it ignores that overall Internet593 and 

telephone penetration has been flat.594  The U.S. has made very little progress in connecting the 

disconnected in our society, even though the upper income, well-connected get more and more 

services.   

B.  Harm 

     1.  CONSUMERS: DENIAL OF CHOICE AND HIGH PRICES 
 

 With costs falling595 and demand lagging in the midst of a recession, both cable 

operators and telephone companies raised prices.  Cable companies imposed a severe 

interruption of service on their customers, which, in a highly competitive market, would have 

been suicidal.596  In 2003, Comcast, the dominant high-speed modem service provider, raised the 

price of stand-alone cable modem service by $10 to $15 per month.   

In 2003, some of the Bell companies offered discounts, but the cable companies refused 

to respond to telephone company pricing moves.  Exhibit 6 shows why.  DSL service is not 

competitive on price on a megabit basis.  Since DSL cannot compete on a quality-adjusted basis, 

the cable operators ignore it.  Their advertising harps on their speed superiority.  Exhibit 6 also 
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shows why dial-up is not a substitute for high-speed access.  It is far more expensive on a 

megabit basis.  This led the Justice Department to declare early on that high-speed Internet is a 

separate product from dial-up.  Moreover, dial-up lacks the other key feature of high-speed 

service, it is not always on.  

With the dominant technology insulated from cross-technology competition and 

operating a closed network, cable companies have strategically priced their digital services.  This 

becomes quite apparent to any consumer who tries to buy the service in the marketplace.  If a 

consumer adds a digital tier, the average charge would be an additional $15.  If a consumer adds 

cable modem service, the consumer must pay $45 ($55 to $60 if basic cable is not taken).  

Moreover, if the consumer wants to keep an unaffiliated ISP, the charge is an additional $15.   

Yet, the two services are supported by the same system upgrade.  The difference between 

the two services in operating costs cannot explain the dramatic price difference.  Comcast, which 

prices digital services at $15, claimed that its margin is 80 percent.597  Operating costs would be 

in the range of $4 to $5.  Digital service also generates some advertising revenue and significant 

pay per view revenues. Thus, total revenues per subscriber are in the range of $20 to $25 per 

month and the margin is $15 to $20 dollars.     

Cable operators report this cost is in the range of $7 to $8.598  In fact, barebones Internet 

service is available for less than $10.  Thus, the margin for cable modem service is in the range 

of $35 or more.  With identical capital costs and similar operating costs on digital video and 

high-speed Internet, the difference represents strategic pricing of cable modem service.     

The price that the cable operators have put on cable modem service is driven by the raw 

exercise of market power.  Bill Gates’ suggestion that this service should be priced at $30 may 

be too generous, if only facility costs are included.  In any event, cable modem service is 

dramatically overpriced. Cable operators are extracting massive monopoly rents.   

     2.  Producers: Eliminating Internet Service Providers 
 

Although the primary impact of a bearer service flows from the broad range of activity it 

supports, a case can be made that even at the core of the directly related industries the value of 

open networks is clear.  Open communications networks and unrestricted service development, 

particularly in the delivery of digital products, opened the door to the growth of a whole new 

industry -- Internet service providers599 – that played a key role in the successful 

commercialization of the Internet.    

Similarly, after the FCC required carriers to offer unbundled transmission services to 

information service providers under tariff, many new providers entered the information service 

industry and developed innovative new service offerings, which in turn facilitated the explosive 

growth of Internet services.  With access to unbundled transmission service, information service 

providers concentrated on development of new services – like online communities or burglar, 

fire or theft protection – while being assured of a means to deliver these services to their 

customers.  Unbundled wholesale transmission capacity proved to be a critical building block for 

the development of the entire information services industry.600 
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Online service providers numbered about 400 to 500 in the late 1980s when the 

commercialization began.  That number grew to between 7,000 and 8,000 service providers in 

the late 1990s.  Buying wholesale telecommunications service from telephone companies and 

selling basic Internet access combined with a variety of additional services to the public, they 

translated the complex technologies that had to be combined to use the Internet into a mass 

market service.  Once the Internet was commercialized, they rapidly covered the country with 

dial-up access and translated a series of innovations into products and services that were 

accessible and useful to the public. Some of the underlying innovations that the ISPs adapted and 

popularized had been around for a while, like the Internet protocol itself, e-mail, file transfer and 

sharing, and bulletin boards.  Some of the innovations were very recent, like the web, the 

browser, instant messaging and streaming.  Thousands of ISPs tailoring services to customer 

needs supported the rapid spread of Internet subscription and use.   

Interestingly, a close look at the data suggests that there is a real sense in which the 

Internet, delivering access to the World Wide Web, rendered accessible by the development of 

web browsers, became the killer application for the PC (Exhibit 7).   Although the PC had 

enjoyed success prior to commercialization of the Internet, it was only after the advent of selling 

Internet access service to the public that PC sales exploded.  PC prices played a role as well, but 

it can be argued that the demand stimulation created by the killer application laid the 

groundwork for the price reductions.  The initial PC price reduction of the mid-1980s sustained 

the moderate growth of the PC for about a decade.  In the mid-1990s, PC prices were stable, as 

Internet use escalated.  In the late 1990s, PC prices came down, although the sharp increase in 

demand came first.  Thus, in an important way, the application that triggered demand contributed 

to the cycle of economies of scale that is so important in the computer industry. 

The closing of the Internet produces a very different picture of the ISP sector (see Exhibit 

8).   In contrast to the commercial Internet, which witnessed a steady flow of innovations and the 

growth of a large customer service sector that stimulated the adoption of Internet service by a 

majority of households, the broadband Internet is a wasteland.  The body of potential innovators 

and customer care providers has shrunk.  Throughout the history of the commercial narrowband 

Internet, the number of service providers was never less than 10 per 100,000 customers.  At 

present, and for most of the commercial history of the industry, there have been 15 or more ISPs 

per 100,000 subscribers.  On the high-speed Internet there are now less than 2 ISPs per 100,000 

customers.  For cable modem service there is less than 1 Internet service provider per 100,000 

customers. For DSL service, there are fewer than 2.5 ISPs per 100,000 customers.  Viewed on a 

market size basis, the impact is even starker (see Exhibit 9).   

The loss is important.  At a minimum, ISPs provide customer care, extend service 

throughout the country, and adapt applications to customer needs.  They are like the mechanics 

and gas stations in the automobile industry.  There are now just too few ISPs on the broadband 

Internet. A small number of entities dominating the sale of high-speed Internet access and 

dictating the nature of use is the antithesis of the environment in which the narrowband Internet 

was borne and enjoyed such rapid growth.  Changing the environment changes the nature of 

activity.  One thing we never heard about on the narrowband Internet was a complaint about the 

slowness of innovation.  High-speed service is into its sixth year without a major innovation to 

drive adoption.  Complaints about high and rising prices for high-speed Internet have come 

earlier and louder than they did for narrowband service.  
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III. PUBLIC POLICY IMPLICATIONS  

 

Current communications network policy has gotten both the Communications Act and the 

antitrust principles wrong.  Lessig argued in a number of proceedings involving access to 

broadband facilities that we would be better off if we used communications policy rather than 

antitrust to ensure nondiscriminatory access.  In fact, if we look back on the history of network 

industries, during what has come to be known as the American century, they were frequently the 

target of both regulatory policy and antitrust actions.  There are two reasons for this, I think.  

First, market power in network industries has always been very potent. Second, the goals of the 

two strands of public policy are not identical.  There is growing evidence that the digital 

communications platform will not be open without vigorous public policies and it will not thrive 

as a closed platform.  Our understanding of how to use antitrust and communications law to 

achieve that goal must evolve as the nature of the underlying economic structure does, but the 

goal should not change. 

A.  Infrastructure 
 

My primary argument rests on the large positive externalities that flow from open 

communications networks.  Such benefits are typically hard to measure.  They require a leap of 

faith, but five centuries of commitment to the development of infrastructure should have created 

a strong basis for the belief in these investments.  The point that public policy has missed 

recently is that these externalities were paid for through public policy.  The public bought the 

infrastructure, directly or indirectly.   

When the National Research Council revisited the issue of broadband Internet 

deployment in 2002, it discovered the obvious – you cannot build infrastructure on a three-year 

payback.  Adopting the financial model of merchant builders, it conducted an analysis of the 

economics of building Internet infrastructure under conditions of competition.  It used a three-

year payback period and found that investment was subject to the tyranny of the take rate.  

Markets simply would not provide financial returns to meet the demands of investors unless one 

firm captured virtually all of the customers and services.   

The NRC should not have been surprised by this finding, as none of the ubiquitous 

national networks of our continental economy was deployed under these circumstances.  

Railroads were massively subsidized by land grants.  Highways have been built by public funds.  

Telephones and cable were shielded by exclusive franchises.   Risk capital is simply too 

expensive to finance such networks. 

We are willing to pay for these networks, as long as they are available to all on a 

nondiscriminatory basis and support the highly complex and interconnected activities of our 

postindustrial economy601 because adequate and open infrastructure creates great fluidity and 

opportunities (positive externalities) in an information-based economy that individuals and 

businesses cannot capture directly through private actions. Economists fret about a free-rider 

problem when people use a network without accounting for every jot and twiddle of costs, but it 

is just as likely that the network can be creating shared user-benefits.  All of the great national 

networks were built with a mix of public and private interests.  
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B.  Competition  
 

The behavior of the lower level monopolists undercuts the claims of a new economy in 

one important respect.  If the new economy provides such powerful forces for natural monopoly, 

why are these dominant entities forced to resort to so many unnatural anticompetitive tactics 

some from straight out of the old economy, others variations on old practices, and some largely 

from the new economy?    The strategies adopted by dominant players at the start of the digital 

information age are not all that different from the strategies adopted by the Robber Barons at the 

start of the second industrial age.  They sought to control the economy of the twentieth century 

by controlling the railroads and oil pipelines that carried the most important products of that age 

– heavy industrial inputs and output.  The dominant firms in the digital communications platform 

are seeking to control the economy of the digital information age by imposing a proprietary, 

closed network on the essential functionalities of the new economy – controlling the flow of the 

most important inputs and outputs of the information age – bits.   

The remarkable array of anticompetitive weapons that owners have at the lower layers of 

the platform flows from its network nature.  Higher levels of the platform are completely 

dependent on the lower levels for their existence.  Without an obligation to treat applications and 

content suppliers fairly and interconnect and interoperate in a way that maximizes functionality, 

the incentive to innovate will be squelched.  The dynamic innovation of decentralized 

development is replaced by the centralized decision making of gatekeepers.   

Some argue that we should go back to the mid-19th century, before the antitrust laws and 

communications policy required non-discriminatory interconnection or carriage.602  I take the 

opposite view.  I believe that the twentieth century came to be known as the American century 

precisely because antitrust and public interest regulation promoted infrastructure that is open, 

accessible, and adequate to support innovations and discourse.   
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VI. GOVERNANCE INSTITUTIONS FOR THE DIGITAL REVOLUTION 

A.  PRINCIPLES FOR ADAPTATION OF INTERNET GOVERNANCE 

 

The combination of the weakness of the competing institutions (the market and the state) 

and the success of the Internet resource system suggests that enhancing the polycentric 

institution between the market and the state remains a viable, preferable approach to respond to 

the challenges.  But, it is also clear that the existing institutions must adapt to meet the 

challenges.  This section offers a series of principles for adapting Internet governances to the 

maturation challenges derived from the conceptual and empirical framework described in Parts I 

and II.  It lays the foundation for the argument in the next section that “participatory governance” 

is a critically important institutional innovation needed to preserve and extend the success of the 

Internet resource system.  It locates the concept in relation to the Internet governance debate, the 

broader crisis of legitimacy of the state, and the ongoing debate over regulatory reform. 

 

     1.Priorities for Preserving the Internet Principles by Expanding the Space of    

      Governance Between Market and State 
 

Meeting the challenge of “how we shift from ‘government to governance’ . . . relat[ing] 

traditional steering activities . . . with broader coordination tasks that . . . combine the multiple 

perspectives and needs of all institutional and noninstitutional Internet users”603 requires an 

approach that 

 recognizes the state will almost certainly be the origin of the fundamental 

steering choices, but 

 ensures that it sets a course that preserves the Internet principles, while 

expanding the scope of autonomy between the market and the state 

. 

I have argued that this was exactly the effect of the late 1960s Carterphone and Computer 

Inquiry proceedings, so this is not an impossible task.  Moreover, the understanding that this is 

the essential challenge permeates the Internet governance debate.  The International documents 

discussed in Section III recognize the balance that must be struck between policy goals and the 

preservation of the dynamic Internet resource system.  Table VI-1 adds to this body of evidence 

in a somewhat different way.  It summarizes four analyses from the 2004-2005 period, which 

was a high point in the international debate over Interne governance because of the approach of 

the World Summit on the Information Society meeting in Tunis.604  These are fairly 

comprehensive discussions that included explicit recommendations.  They can be summarized in 

a small number of principles to guide the adaptation of Internet governance substantive 

policymaking effort. 
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Table VI-1: Foundations of Internet Success and Recommendations for Responding to the 

Maturation Challenges 
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Sources: Petru Dumitriu, The World Summit on the Information Society (WSIS): From Geneva (2003) to Tunis 

(2005). A Diplomatic Perspective, in Multistakeholder Diplomacy, Challenges & Opportunities 33 (Jovan 

Kurbalija & Valentin Katrandijev eds., 2006); Milton Mueller, John Mathiason & Lee W. McKnight, Making 

Sense of “Internet Governance”: Defining Principles and Norms in Policy Context, in Internet Governance: A 

Grand Collaboration 100 (Don MacLean ed., 2004); William J. Drake, Reframing Internet Governance 

Discourse: Fifteen Baseline Propositions, in Internet Governance: A Grand Collaboration 122 (Don MacLean 

ed., 2004); UNCTAD, supra note 51. 
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Structure and Units 

1. To the greatest extent possible, preserve the end-to-end principle based on open, non-

proprietary standards. 

2. Recognize that markets have played a central role in deploying infrastructure and developing 

applications to drive Internet success, but 

3. policy must also recognize that (a) the threats of scarcity and the exercise of market power 

require vigilant attention; (b) the political goal of the flow of information is not always 

synonymous with private or governmental interests; and (c) the social goal of universal service 

is not guaranteed by markets. 

Users and Uses 

 

1. Protect free flow of information, recognizing that both good and bad information may flow 

freely and states or private corporations are not always the best arbiters of which is which. 

2. Promote the universal deployment of resources for development and the widest possible array 

of uses, which are the fundamental measure of success of the resource system.  

Management and Governance 

1. Apply a braod subsidiarity principle to policy, which means, in general, tasking institutions 

with responsibilities for which they are well-suited and, in particular, not burdening technical 

standards with socio-ecological policy responsibilities. 

2. Strengthen polycentric, inclusive, multi-stakeholder governance institutions.  

B.  The Multi-stakeholder Approach to Governance 

 1.  Support for Multi-stakeholder Approaches in the Internet Space 

 

One area where there has been considerable consensus at a high level of generalization in 

the Internet governance debate involves the institutional process for policymaking.  For most of 

the issues raised, it is generally accepted that adaptation should flow from the existing 

institutions that have relied on multi-stakeholder principles. Where multi-stakeholder institutions 

are absent, they should be created.  The observations on governance process of the three 

international groups identified in Section III are summarized in top part of Table VI-2.  The 

goals of participation, transparency, fairness, and data-based decision-making are endorsed with 

few countervailing concerns.  Thus the conception of how multi-stakeholder processes should 

work is universally supported. 

The bottom part of Table VI-2 reflects the magnitude of the challenge in another way.  It 

shows the four sets of Internet stakeholders identified by the WGIG document.  Each of the 

stakeholder groups corresponds fairly closely to one of the realms of social order.  Moreover, the 

four sets of stakeholders have a great deal to do.  The essential challenge for the multi-

stakeholder process is to get the many different sets of stakeholders to collaborate to ensure that 

they all fulfill their long list of responsibilities. 
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TABLE VI-2: PRINCIPLES AND STAKEHOLDERS FOR INTERNET GOVERNANCE  
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     2. Broader Challenges of Legitimacy 

 

The interest in a multi-stakeholder approach is not only consistent with the organic 

Internet governance institution,605 it also responds to the perceived decline in the legitimacy of 

the state.  An EU White Paper from 2003 on parliamentary democracy notes the challenge of 

maintaining the connection between representative political institutions and the public as the 

information age progresses. 

 
Parliamentary territorial representation entails the involvement of a select few in law- and 
policy-making and provides a reliable basis for well-organized deliberation and decision-
making.  It enables in many cases more or less effective and reliable legislative action judged 
to be legitimate.  Of course, such arrangements risk a de-coupling between Parliament and 
the “the people.” Two institutional arrangements were supposed to limit such de-coupling, 
namely regular parliamentary elections and a free press.  But, as suggested in this [p]aper, 
much more is needed.  Modern citizenry does not consist of a homogeneous mass public, or 
merely supporters of one or more parties.  They are increasingly complex in their judgments 
and engagements. They make up an ensemble of publics and differentiated interests and 

competencies.606 
 

Thus, the fundamental challenge in the economy of preserving a dynamic diverse product 

space in which consumers play a more active role has a direct parallel in the polity.  A diverse, 

knowledgeable citizenry that wants to be and is engaged in the policy process challenges the 

incumbent institutions.  It can be argued that the Internet is ahead of the polity in that it has 

provided a partial solution that took this direction, but it should also be recognized that the 

framework for promoting and channeling civil society engagement to build a legitimate and 

effective set of institutions is a work in progress. 

The key to achieving the goal of enhancing democratization identified in the White Paper 

is that as the state recedes; it must use the remaining “legal connection” to promote participatory 

governance to ensure a larger direct role for the public.  The principles of parliamentary reform 

offered as a response to this growing democratic deficit can be applied broadly to governance. 

[W]e suggest consideration of reforms of parliamentary functions, role, and institutional 
arrangements guided by principles such as the following: 

The principle of exercising high selectivity – with respect to the policy areas in which Parliament engages 

itself directly, for example in the formulation of specific or detailed laws and policies.  This calls for explicit 

consideration of the reasons for such focused involvement. 

The principle to delegate whenever possible – a form of subsidiarity principle – to self-organizing policy 

sectors, at the same time holding accountable these sectors or key or powerful actors in these sectors.  Part 

of this entails establishing effective monitoring and accounting arrangements. 

Institutionalizing these self-organizing policy sectors would serve also to legitimize the collective 

deliberations and decisions in these self-governing communities. 

The principle of focusing on strategic problems and issues that cannot be readily delegated or dealt with 

through private interests or civil society . . . .607 
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This is a road map for transferring active decision-making from the state to civil society.  It is 

consistent with Ostrom’s observations on the nesting of governance of resource systems in complex 

environments. 
Given the wide variety of ecological problems that individuals face at diverse scales, an 
important design principle is getting the boundaries of any one system roughly to fit the 
ecological boundaries of the problem it is designed to address.  Since most ecological 
problems are nested from very small local ecologies to those of global proportions, 
following this principle requires a substantial investment in governance systems at multiple 
levels—each with some autonomy but each exposed to information, sanctioning, and actions 

from below and above.608 

C.  The Many Flavors of Alternative Governance 

 1.  Evaluating Alternatives on the Participation Dimension 

 

Reflecting the central theme of increasing direct participation in governance, Figure VI-1 

arrays the various approaches to governance along two dimensions—the extent of state 

involvement and the extent of public involvement.  I use the term “alternative governance” 

because a number of adjectives have been used to describe both the substance and process of 

regulatory change.609  At the origin, the role of the industry is dominant.  Along the X-axis the 

role of the state increases.  Along the Y-axis the role of civil society increases. 

Figure VI-1: The Growing Stock of Regulatory Approaches 
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Table VI-3 provides definitions for the various types of regulation that have been 

discussed in the literature.  They are listed in order running from least to most regulatory, as I 

understand the thrust of the  

There are two polar opposites identified in this approach – “no regulation” is the least 

regulatory and traditional regulation the most.  No regulation is the condition in which the 

transaction is not governed by direct involvement of the state or any explicit regulatory 

mechanism.  Rather, the invisible hand of the market is presumed to ensure socially desirable 

outcomes.610  At the opposite extreme, traditional, formal, statutory regulation occurs where the 

state (through its representative institutions) sets the goals and empowers the administrative 

apparatus of the state to write, implement, and enforce rules.  Between the polar opposites, we 

have long had a number of mixed approaches and the number has been growing in the past two 

decades. Pure self-regulation occurs where the sellers in the market band together to produce 

rules to discipline the behavior of sellers in the market, presumably to promote the common 

interest of the sellers.  In the case of pure self-regulation, sellers adopt the institution of 

regulation on a purely voluntary basis.  The invisible hand pushes sellers into collective action. 

The large number of self-regulatory approaches appears to be grounded in the recognition 

that there is an incentive and collective action problem with self-regulation.  The concern about 

the inadequacy of self-regulation includes heterogeneity of the space that is being addressed.  

This leads to schemes that contemplate legislative mandates and the need for monitoring and 

enforcement. 

Once the state becomes involved, we are no longer in the realm of pure self-regulation.  

However, these days the literature offers up a series of concepts of self-regulation in which it is 

no longer “voluntary,” but still is free from state command and control.  These include enforced, 

coerced, stipulated, mandated, and social self-regulation.  In some of these cases, the threat of 

state regulation is seen as the factor that motivates sellers to implement “self-regulation” to avoid 

having regulation imposed by the state.  In other cases, the state requires the industry to self-

regulate, but does not take part in framing or implementing the regulatory scheme. 

Co-regulation receives a great deal of attention when the options on the table move 

beyond self-regulation.  Note that all of the attention given to co-regulation is an affirmation that 

self-regulation is not deemed to be adequate.  In co-regulation the state imposes the obligation to 

institute a regulatory scheme and retains backstop authority.  The thrust of the argument is to 

back down reliance on the state and increase reliance on the industry.  The Ofcom definition in 

Table VI-3 is indicative of the thrust of this approach to regulatory change.  It envisions a trade-

off between the role of the state and the role of the industry.  State authority certifies the co-

regulatory structure.  The partnership is between the state and the industry. And there is little or 

no mention of any change in the role of the public. 
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Table VI-3: Describing Alternative Types of Regulation 
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Thus, I view the existing discussion of change in regulation as involving a substantial 

reduction in the role of the state’s command and control over market actors and actions with 

little, if any, contemplation of an increase in the role of the public.  I consider the self- and co-

regulation arguments in the literature as overwhelmingly about deregulation, not about 

regulatory reform.  Advocates assert that there really is no need for regulation, but, if there are 

problems, the enlightened self-interest of producers will call forth collective, voluntary, purely 

self-regulatory actions to solve the problem.  If this does not happen, then the threat of regulation 

is posited as enough incentive to induce producers to engage in effective self-regulation.  Failing 

that, the government could mandate or stipulate self-regulation, but should not directly regulate. 

However, the self-regulation experimental phase is never limited in time and the conditions that 

indicate failure are never specified; nor are the actions that would be taken if failure is admitted.  

Co-regulation introduces a dollop of state assertion of authority with little involvement of either 

the state or the public. Co-regulation is intended to address the failure of self-regulation 
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(primarily the incentive and collective action problems) with the state acting as a backstop, but 

depending primarily on producers to act. 

This seems to be a treadmill never intended to get to effective regulation, and a review of 

the literature supports such a view.  The available contemporary alternative regulation literature 

can easily reinforce the concern of those who fear alternative regulation is a cover for weak 

regulation.  The literature provides a severely disproportionate amount of attention to the ways in 

which alternative regulation gives greater deference and influence to the industry interests that 

are affected by regulation. 

Fortunately, co-regulation does not exhaust the possibilities for approaches to regulation 

that reduce the role of the state, however.  There is some discussion of increasing the role of 

other stakeholders in the regulatory process.  Collaborative and reflexive regulations envision 

broader notions of involving and representing all stakeholders and interests in the regulatory 

process.  Participatory governance and civic regulation focus on the participation of civil society 

groups. 

2.  Participatory Governance 

 

This section picks up on the public participation threads in the literature and weaves them 

into an alternative.  It argues that the narrow focus on expanding the freedom and influence of 

producers is unjustified as a general proposition and counterproductive to the effort to respond to 

the quarter-life crisis.  There is every reason to believe that the pubic (consumers) can benefit 

from and contribute to improved regulation as much as industry (producers), just as end-user 

innovation has enhanced the performance of many areas of the digital economy.611  Balancing the 

approach may also reduce political tension.  If regulatory approaches can be identified that are 

seen as effective but more flexible than traditional regulation, resistance may be reduced on both 

sides. 

With all these alternatives forms of regulation available, it is natural to ask whether 

certain characteristics of or conditions in a sector point toward different forms of regulation as 

likely to be more successful or preferable.  The regulatory reform literature provides the key link 

between the maturation challenges and the alternative forms of regulation. 

As shown in Table VII-1, replacement is the central concept.  Replacement occurs “when 

people can no longer do things off-line but can only perform them online, the government should 

then create guarantees for accessibility.”612  The shift of activity online and the nature of that 

activity lay the basis for regulation. In the case of the Internet, it is a combination of things that 

could not be done offline and things that can be done much more efficiently online that creates 

the urgency to provide access and ensure that the activities that took place in physical space are 

available in cyberspace. 

When the activities that have been replaced involve fundamental rights or important 

political activities are at issue, the need for regulation is greater.  The list of fundamental rights 

and important activities includes human rights, the rule of law, and state security.  These are 

prominent in several of the maturation challenges that the Internet faces. 
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Where the need for regulation might be met with self-regulation, other considerations can 

mitigate against it, if the activities are so important that they cannot be left to uncertain self-

regulation.  Finally, where technology has stabilized significantly and there is a need for 

uniformity, self-regulation may not be the preferred approach because it cannot produce the 

desired homogeneity. Complex goals, complex products and services delivered by diverse 

companies raise concerns about the ability of self-regulatory schemes to succeed. 

Table VII-1: Characteristics that Place Limits on Self/Co-Regulation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With an array of diverse problems and a large set of possible solutions, it is critical to have a clear idea 

of what successful alternative governance would look like.  The literature provides clear insights (see Table 

VII-2).  Even reviews that are friendly toward reducing reliance on traditional regulation recognize that key 

weaknesses of the alternatives must be addressed. 

The widely observed lack of openness and transparency points to a fundamental question of co-regulation 

as regards the scope of relevant stakeholders.  Most of the systems do not include consumer or 

viewer/listener groups in a way, which provides for formal influence with the process of decision 

making. . . .  While transparency is a generally accepted value of good regulation the openness to specific 

groups is a design feature of a co-regulatory system.  How the interests are balanced defines the working 
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of the system, its acceptance and legitimacy.613 

Even though the objective of regulatory reform is to reduce the role of the state, one of the key 

ingredients of success is political – the establishment of the legitimacy of the alternative regulatory process.  

Legitimacy is a quintessentially political concept that is accomplished by (1) designing internal structures 

and processes that are seen as participatory, transparent, and fair and as building trust, leadership, and skills 

among the participants and (2) achieving external results that are effective. 

 

Table VII-2: Attributes of an Effective Alternative Regulation Structure 
 

 

 

 

 

 

2.  Expanding the Space for Alternative Governance 

a.  Constitutional and Collective Choice Decisions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The process by which the space for alternative governance can be expanded can be seen as a challenge 

in the realm of Constitutional and Collective Choice decision-making, as depicted in Figure VII-1, which 
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uses the recommended principles of parliamentary reform discussed above. 

 

FIGURE VII-1: EXPANDING THE SPACE BETWEEN STATE AND MARKET 

 

In building the legitimacy of alternative governance models in both the economy and the polity, 

the state has the important role of gracefully getting out of the way, while providing the 

important legal underpinning that makes significant contribution to the legitimacy of the 

alternative governance model.  The state must provide legal clarity in selectively delegating more 

authority to autonomous, self-organizing policy sectors.  Whether it chooses to delegate or 

regulate, it must reserve authority over areas where replacement has occurred and important 

values are at stake.  In all cases, it is extremely important to seek to ensure that the institutions 

exhibit the key characteristics for successful oversight, including monitoring institutions for 

transparency, participation, and accountability. 

The process of institutionalization discussed earlier is important.  While it is clear that the state plays 

an important part in launching the authority of the alternative governance approach, over time, successful 

and effective alternatives build independent authority and trust.  The ability of the state to revoke the 

authority shrinks.  Eventually, any effort to rescind the authority becomes illegitimate. 

 

As described in Figure VII-2, participatory governance is envisioned as a multi-stakeholder process 

that involves industry, civil society, and technologists in both the writing and enforcement of rules.  The 

ultimate goal is to foster compliance, rather than enforcement.  The participants are the three sets of non-

governmental interests.  The activities are rule writing and enforcement.  It is supported by the state in the 
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delegation decision. 

 

FIGURE VII-2: THE STRUCTURE OF PARTICIPATORY GOVERNANCE 
 

We can envision two sets of possibilities, beginning with increasing activity that feeds 

into the regulatory process with the ultimate goal of shrinking the scope of regulatory process as 

the alternatives demonstrate their ability to do their job of governances (preserving the dynamic 

expansion of the Internet, while ensuring that the social goals are advanced). 

Codes of conduct need to be developed by the multi-stakeholder process – not solely at 

the discretion of the industry.  Codes of conduct that are developed through collaborative 

processes could be afforded special treatment by regulatory agencies and go into force on a fast 

track, but they need not be if self-regulatory enforcement and norms are strong enough.  

Enforcement of rules would open the door to crowd-sourcing enforcement in which the public 

participates directly.  Complaints that are the result of the collaborative process could be granted 

special status and be handled in an expedited manner by the regulatory agency, or their 

enforcement could be through industry-based sanctions and processes. 

In order to ensure that participatory governance attracts the participation necessary to 

make it effective and legitimate, it must fill the four voids left by the exit of the state 

(transparency, participation, legal clarity, and enforcement) and compensate for the failure of 

self-regulation.  The right to appeal directly to the state would continue to exist, but the burden 

for success for complaints would be heavy for issues that had not been subjected to the 

participatory process.  Complaints outside of the multi-stakeholder process cannot be prohibited, 

but they should bear a significantly heavier burden (a higher threshold and burden of proof).  On 

the other hand, failure of businesses to participate should also come at a price, making 

complaints subject to accelerated consideration. 
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The most important ingredient is to ensure that the output of the new institutions is given 

a great deal of weight.  This will provide an incentive to participate.  The greater the authority of 

the intervening institutions, the more attention the structure should and will get.  The multi-

stakeholder group will have to be representative.  Collaborative deliberation should be inclusive.  

In both cases, internal decision rules will have to be implemented (e.g., veto, super majority, 

majority, concurrence, and dissent). 

The multi stakeholder processes would be subject to standards of representativeness, 

inclusiveness, and participation, which are more explicit and likely to result in better 

representation than the current, inchoate approach that prevails in traditional regulation.  Thus, 

the resulting structure will have a statutory core as the underlying legal foundation, but the bulk 

of the work of rule writing and enforcement will be transferred into the co-regulatory and 

participatory activities. 

3.  Enhancing the Democratic Process 

Participatory governance can address many of the areas of concern about effective 

regulation.  It can enhance public awareness, transparency, and independence of the regulatory 

structure by drawing members of the public and leaders of the public interest community into the 

process.  Participatory governance also brings additional resources to enforcement, resources that 

are volunteered by the public in the form of participation, although the structure needs to provide 

additional resources for technical expertise. 

The idea is to deepen democratic participation by building civil society institutions that 

fill the gap left by the traditional institutions of the polity.  This idea has strong roots in 

democratic thinking in two highly developed aspects of democratic theory – the contemporary 

view of the public sphere and the traditional view of the press.  I believe there are generally 

strong parallels between the two.  The unique role of the press as a civil society, public sphere 

institution that provides oversight over the polity and the economy has similarities to the role I 

envision for participatory governance.  The above citations from the White Paper on 

representative democracy made this point directly.  Elections are the primary form of 

participation in representative democracy that is no longer deemed sufficient for more 

knowledgeable, engaged publics.  The press provides a primary oversight function.614 

Democracy theorists and institution builders have believed for a quarter of a millennium 

that the press plays a central role in democracy by fulfilling two functions.  The most prominent 

in their thinking was the role of the fourth estate to monitor and report on the other estates in 

society,615 as shown in Table VII-3.  However, in their prolific production of pamphlets they 

practiced the Fifth Estate function of mobilizing the populace to political action.  The challenge 

with respect to participatory governance is to design structures that allow the Fifth Estate to 

compensate for the declining oversight functions of the state. Table VII-3 identifies the key 

functions of the press, which is defined as non-governmental oversight.  It plays both mediated 

(Fourth Estate) and direct (Fifth Estate) roles.616 
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Table VII-3: Journalism as a Paradigm for Non-governmental Oversight617 

 

 

 

 

 

 

 

 

 

 

 

 

 

I refer to the Fifth Estate for ease of reference and because the concept is being applied to the impact 

of the Internet on the contemporary communications and media landscape.  It captures the essence of the 

direct participatory role of the public.  Dutton describes the Fifth Estate618 as follows: 

More generally, the networks comprising the Fifth Estate have two key distinctive and important 

characteristics: 1. The ability to support institutions and individuals to enhance their ‘communicative 

power’ . . . by affording individuals opportunities to network within and beyond various institutional arenas.  

2. The provision of capabilities that enable the creation of networks of individuals which have a public, 

social benefit (e.g. through social networking Web sites).619 

The analogy between the press and participatory governance can be strengthened by 

locating these two institutions within the public sphere.620  The public sphere mediates between 

the private sphere (which comprises civil society in the narrower sense, the realm of commodity 

exchange and of social labor) and the Sphere of Public Authority, which deals with the state.  

The public sphere crosses over both these realms. Through the vehicle of public opinion it puts 

the state in touch with the needs of society.  This area is a site for the production and circulation 

of discourses, which can be critical of the state.  These distinctions between state apparatuses, 

economic markets, and democratic associations are essential to democratic theory.  The study of 

the public sphere centers on the idea of participatory democracy and how public opinion 

becomes political action. 

Figure VII-3 depicts a map of the media in a public sphere that has become much more 

complex and the make-up of the media much more diverse.  The Figure is drawn to emphasize  
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FIGURE VII -3: INCREASING DIVERSITY IN THE EXPANDING DIGITAL PUBLIC SPHERE 
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the fact that the growth has been in those areas of the media that are best suited to Fifth Estate 

functions.  The challenge is to harness the Fifth Estate energy to accomplish the Fourth Estate 

oversight functions. 

The Fifth Estate function is distinct from the Fourth Estate function, although it is 

generally hoped that monitoring society and informing the public will get them to act, but 

mobilizing is a different type of activity and the ability of Fourth Estate activity to mobilize 

people in the 20th century is debatable.  The ability of unmediated viral communications to create 

strong collective action in the digital age has been widely noted.621  Unmediated communications 

predominates in cyberspace because the medium is naturally suited to do this.  There is a lively 

debate about whether the commercial mass media accomplished it function in the 20th century 

when commercialism overwhelmed journalism.622  The goal of participatory governance is to 

expand the role of public sphere institutions as the state role shrinks.  In the analogy to the press, 

I propose that participatory regulation can play a Fourth Estate function and infuse it with Fifth 

Estate energy. 

D.  CONCLUSION 

 

Because the Internet and the digital networks on which it rides have become central institutions in 

societal and global communications and commerce, they can be described as “affected with a public 

interest.”623  The concept of public obligations falling on private enterprises is as old as capitalism itself.624  

While this term might strike fear into the hearts of some Internet stakeholders, because it evokes the specter 

of the utility-style common carrier regulation of the 20th century, the concept has a much longer and richer 

history that encompasses many forms of regulation that are much less intrusive. While common carrier, 

public utility regulation was applied to certain large infrastructure industries over the course of the 20th 

century, many activities deemed to be affected with the public interest have been governed by criminal625 

and common law626 (e.g., restaurants and other public places), prudential regulation (e.g., banks and 

insurance companies), or subject to self-regulation (e.g., professions like medicine and law). 

On the one hand, it can be argued that in the 500-year history of the treatment of the 

public interest in capitalist society, command and control regulation is the exception, not the 

rule.  On the other hand, it can also be argued that in the 500-year history of capitalism, the 

means of communications and transportation of commerce have always been regulated and have 

been required to shoulder unique responsibilities. 

Thus the history of the concept of “affected with a public interest” argues for a careful 

consideration, not whether the Internet should shoulder new responsibilities, but how the 

obligations that the digital revolution must shoulder can be implemented in a way to preserve its 

dynamic nature. There is no reason to believe that one-size will fit all.  In fact, the challenges 

have different causes and interact with the Internet ecology in different ways.  Therefore, 

different institutional structures are likely to be better suited to meet specific challenges. 

This analysis indicates that the successful model should not be asked to take on tasks for 

which it is not well suited.  Internet governance involved highly technical issues that were 

debated primarily by technicians in an open format.  The challenges that are primarily economic, 

social, and political will be difficult for the Internet institutions to deal with.  The ability to 

separate technical from policy issues is sufficient to promote this balanced outcome.  To a 

significant degree technology creates possibilities, while policies influence which paths are 
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chosen.  The perception of the nature of the challenges varies greatly across stakeholders and 

nations, with some seeing the functionalities technology provides as positive or negative, 

depending on the point of view of the stakeholder.  In every area, technology has two sides, as 

noted above.  For example, 

 The ability to gather, store, and seamlessly transfer large quantities of 

information about consumers is seen as a threat to privacy by public interest 

advocates, while content owners and Internet companies see it as a positive 

way to fund the distribution of content. 

 The ability to gather, store, and seamlessly transfer large quantities of 

perfectly replicable data is seen as a threat to intellectual property by content 

owners, who brand it as piracy, while public interest advocates see it as a 

major improvement in the ability of consumers to make fair use of content. 

 The ability to monitor and prevent disruptive uses of the Internet is seen as an 

important tool to improve cyber security by some, or as a threat to freedom of 

speech, an invasion of privacy, or denial of freedom of assembly, by others. 

 The winner-takes-most nature of digital markets that creates huge, dominant 

entities in many areas of the digital economy is seen as the efficient outcome 

by some and a major threat of abusive market power by others. 

 

If we try to solve each of these important social policy challenges by tinkering with the 

basic structure of the resource system to impose changes, we run a very high risk of destroying 

its core structure (its communications protocols and governance institutions) and undermining its 

ability to function at the high level to which we have become accustomed.  Responses to the 

maturation challenges should be crafted at the layer and in the realm in which they arise.  

Because the digital revolution has had such a profound and beneficial impact across all the 

realms of social order, reaching across layers and realms to solve problems, is likely to have 

negative, unintended consequences.  This is particularly true when the technology layer is 

involved. 

The goal of a communications standard is to make activity possible.  The more activity 

the standard supports, the better.  The goal of policy is to direct activity in socially beneficial 

directions and dissuade socially harmful actions.  The combination of successful self-regulation 

of the Internet and the light handed regulation of nondiscrimination on the telecommunications 

network was the bedrock of the digital revolution and produced decades of unparalleled 

innovation and growth in communications.  They deserve a great deal of deference.  Above all, 

those who would abandon the model or break the Internet altogether by abandoning its principles 

bear a heavy burden of proof.  This applies to both governments and corporations. 
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